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Preface

About this Manual
This manual ident i f ies Remote Commands for the 3900 Series TETRA Options.  The remote 
commands ident i f ied in this manual are only va l id when the corresponding TETRA System Opt ion is 
instal led in  the Test  Set .  

Refer to the 3900 Series Remote Programming Manual for  addit ional information about  3900 Remote 
Commands.  Refer to the 3900 Series Operat ion Manual for information per taining to  Test  Set  
operat ion.

Nomenclature Statement
The 3901,  3902 and 3920 Digi tal  Radio Test Set  is the of f ic ial  nomenclature for  the test sets 
current ly included in  the 3900 Digi tal  Radio Test Set  Ser ies.  In this manual,  3900, uni t  or Test  Set ,  
refers to the 3901, 3902 and 3920 Digi tal  Radio Test Sets unless otherwise indicated.

Intended Audience
This manual is intended for  personnel who have read the 3900 Series Operat ion Manual and who are 
famil iar wi th  the use of remote command language.

Test Set  Requirements
Refer to the 3900 Series Operat ions Manual for information on the fol lowing:

Safety  Precaut ions

Power  Requi rements

Plat form Per formance Data Speci f icat ions

Repacking /  Shipp ing Test  Set
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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THIS PAGE INTENTIONALLY LEFT BLANK.
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Chapter 1

TETRA - General Information

Introduction
3900 TETRA Systems provide features for test ing TETRA Trunked Mobi le Radios and TETRA Base 
Stat ions.   Mobi les and Base Stat ions wi th T1 Test  capabi l i ty can also be tested with the 3900 TETRA 
Systems.   This manual descr ibes how to use the Test  Set  to  test  the per formance of  mobi les and base 
stat ions designed to operate to TETRA speci f icat ions.

Each TETRA System funct ions as an independent test  funct ion, wi th no interchange of sett ings or  
conf igurat ions with other TETRA Systems or other  Systems instal led on the Test  Set.   An except ion to 
this is the Channel Plan Funct ion that al lows User Def ined Channel Plans to be created and saved to or  
recal led f rom any of the TETRA systems.

The modes of  TETRA operat ion supported by the 3900 are:

Manual test ing is provided for  the TETRA Mobi le (MS and MS T1),  TETRA Base Stat ion (BS and BS T1) 
Modes and Direct  Mode (DM).

Automatic test ing is provided for  the TETRA Mobi le (MS) Mode.

Each TETRA Mode is provided with an individual Systems ident i ty wi thin the software structure of  the 
Test Set .   The modes enabled on a Test  Set depend on the Opt ions, or  combinat ion of Opt ions per t inent  
to the Test Set.

The TETRA Systems provide the fol lowing test capabi l i t ies:

● On-channel t ransmit ter measurements using standard or  user-conf igured Channel Plans.

● Comprehensive modulat ion analysis with power prof i le,  conste l lat ion, phase trajectory and 
vector  error  vs.  t ime diagrams.

● Display of  parameters and decoded data received f rom mobi les and base stat ions to  aid 
diagnosis of  system problems.

● Base stat ion control  channel s imulat ion and signal ing to provide effect ive network simulat ion, 
al lowing mobi le regist rat ion and cal l  set-up to  Test  Set.

● Mobi le Test Mode contro l  using RF Loopback and T1 Signal ing;  and Audio Loopback, Test Sound 
and Si lence Modes for mobi le audio system test ing.

● Mobi le Test Mode using (TT) TETRA Test Mode.

● Upl ink T1 Test  Signal generator synchronized to base stat ion down l ink f rame st ructure 
support ing conformance test ing of base stat ion receivers.

TETRA BS (Base Stat ion)  The 3900 tests the base stat ion operat ing in normal mode.
TETRA BS T1  
    (Base Stat ion T1 Test  Mode) 

The 3900 tests the base stat ion using T1 Test  Mode.

TETRA MS (Mobi le Stat ion)  The 3900 tests the mobi le operat ing in normal  t runked mode.
TETRA MS T1  
    (Mobi le Stat ion T1 Test Mode) 

The 3900 tests the mobi le using T1 Test Mode.

TETRA DM  
    (Mobi le to Mobi le Test Mode)

The 3900 tests mobi le direct mode cal l  setup and parameters.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA General Information
TETRA MS System
The TETRA MS System provides the fol lowing test capabi l i t ies:  

● Base stat ion s imulat ion (MCCH, TCH/S, FACCH).

● Registra t ion,  group at tachment and de-regist rat ion protocol.

● Cal l  set-up,  cal l  maintenance and cal l  c lear-down protocol .

● Short Data Service (SDS) Message protocol.

● TETRA Test  Mode (TT) regist rat ion and RF Loopback protocol .

● Transmit ter measurements ( i .e. ,  burst  power and t iming,  power prof i le,  modulat ion accuracy,  
f requency error) .

● Receiver measurements (BER, MER, RBER) on TCH/S using TT RF Loopback.

● Graphica l  displays of power prof i le and modulat ion.

● Capture and t ime stamping of mobi le and test set  protocol operat ions (1000 l ines).

● Capture, demodulat ion and channel decoding of mobi le transmissions (5000 bursts).

TETRA MS T1 System
The TETRA MS T1 System provides the fol lowing test  capabi l i t ies:  

● T1 Test signal generat ion (six types).

● T1 Test Mode control  of  mobi le t ransmission, burst  type,  power level  and RF Loopback.

● Transmit ter measurements ( i .e. ,  burst  power and t iming,  power prof i le,  modulat ion accuracy,  
f requency error) .

● Receiver measurements (BER, MER, PUEM) on T1 Test s ignals using T1 RF loopback.

● Graphica l  displays of power prof i le and modulat ion.

● Capture, demodulat ion and channel decoding of mobi le transmissions (5000 bursts).

TETRA BS System
The TETRA BS System provides the fol lowing test capabi l i t ies:  

● Base stat ion ident i f icat ion (MCC, MNC, BCC, LA).

● Frequency sett ing via Channel Plan. Channel Number or  manual ly in Hz.

● Conversion of f requency to nearest equivalent Channel Number.

● Transmit ter measurements (power,  modulat ion accuracy, f requency error).

● Graphica l  displays of  modulat ion.

● Direct RF connect ion to base stat ion t ransmit ter  v ia T/R Connector .

● Off-air  monitor ing of base stat ion transmi t ter  v ia ANT Connector.

● Capture, demodulat ion and channel decoding of base stat ion t ransmissions (5000 bursts) .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA General Information
TETRA BS T1 System
The TETRA BS T1 System provides the fol lowing test capabi l i t ies:

● Base stat ion ident i f icat ion (MCC, MNC, BCC).

● T1 Test signal generat ion ( four types).

● Other test  s ignal  generat ion (18 Frame PRBS, Framed PRBS, Unframed PRBS).

● Optional synchronizat ion to  base stat ion using sync pulse signal f rom base stat ion.

● Optional automatic synchronizat ion to base stat ion using RF signal f rom base stat ion.

● Optional automatic detect ion of  required T1 Test  Signal Type.

● Optional automatic detect ion of  required scrambl ing code.

● Transmit ter measurements (power,  modulat ion accuracy, f requency error).

● Receiver measurements (BER, MER, PUEM) on T1 Test Signals using T1 RF loopback.

● Transmit ter BER measurements on PRBS signals.

● Graphica l  displays of  modulat ion.

● Capture, demodulat ion and channel decoding of base stat ion t ransmissions (5000 bursts) .

TETRA DM System
The TETRA DM System provides the fo l lowing test capabi l i t ies:

● Mobi le to mobi le tests.

● Transmit ter measurements (burst power,  power prof i le,  burst  t iming, modulat ion accuracy, 
f requency error) .

● Cal l  set-up,  cal l  maintenance and cal l  c lear-down protocol .

● Short Data Service (SDS) Message protocol.

● Graphica l  displays of modulat ion, t ra jectory,  constel lat ion and power readings.

● History log of  act iv i ty between mobi le and Test  Set.

● Graphica l  displays of power prof i le and modulat ion.

● Capture and t ime stamping of mobi le and test set  protocol operat ions (1000 l ines).

● Capture, demodulat ion and channel decoding of base stat ion t ransmissions (5000 bursts) .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA General Information
TETRA Capabil i t ies
Transmitter Test

The 3900 tests the performance of t ransmit ters in TETRA mobi les and TETRA base stat ions.  
Test capabi l i t ies are:

● Tx burst power

● Tx power level  control  (mobi le  only)

● Tx f requency error

● Tx burst t iming ( frame a l ignment) (mobi le only)

● Modulat ion accuracy for peak and RMS vector error and residual  carr ier

● Burst prof i les ( transmi t ter  output power versus t ime) (mobi le  only)

● Constel lat ion,  rotated vector  and phase tra jectory diagrams

● Vector error,  magnitude and phase versus t ime displays

● Display of  parameters and data received from mobi les and base stat ions

Receiver Tests
The signal generator  within the Test Set  produces the fol lowing signals:

● Simulated base stat ion Main Control  Channel (MCCH)

● Simulated base stat ion Traff ic Channel (TCH)

● T1 Test Signals Types 1, 2 , 3,  4,  15 and 17 as def ined in EN 300 394-1 for  mobi le test ing

● RF Loopback and T1 Signal ing Control  of  mobi le Test Mode

● Synchronizat ion to base stat ion downl ink frame st ructure for synchronized upl ink T1 
Type 7, 8 , 9 and 10 signal generat ion for base stat ion test.

Data Display Mode
Data Display Mode al lows data bursts t ransmi t ted by base stat ions and mobi les to be examined.  
The data is displayed as demodulated burst  data af ter  de-scrambl ing and channel decoding have 
been per formed.   Use of  Data Display Mode is descr ibed in the sect ion t i t led Using Data Display 
Mode in Chapter  2,  Common TETRA Operat ion.

Spectrum Analyzer
The Spectrum Analyzer  al lows the RF spectral  range of the Test Set to be examined.  Refer  to 
Chapter  6 of the 3900 Series Operat ion Manual for a  detai led descr ipt ion of the use of this 
instrument.

Channel Analyzer
The Channel Analyzer  examines the spectral  emission of  the RF signal f rom a TETRA Mobi le or 
Base Stat ion over a 5 MHz bandwidth,  centered on the set  Channel Frequency.  The MMI is 
provided by the Channel Analyzer .

The signal for  the Analyzer is obta ined f rom the receiver  chain of the Test Set ,  in  paral le l  wi th 
signals to the TETRA signal processor.

Refer to Chapter 6 of  the 3900 Ser ies Operat ion Manual for  a detai led descr ipt ion of  the use of 
this instrument.

Oscil loscope
The Osci l loscope provides a two channel osci l loscope for  examining AF waveforms and events.   
The MMI is provided by the Osci l loscope.  The input  s ignals can be routed from the dedicated 
front panel connectors and ei ther signal can be routed to ei ther t race.

Refer to Chapter 6 of  the 3900 Ser ies Operat ion Manual for  a detai led descr ipt ion of  the use of 
this instrument.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA General Information
Manual and Automatic Testing
Manual Test Mode provides control  of  the signal  parameters produced by the Test  Set  for  TETRA 
Mobi le (MS) or TETRA Base Stat ion (BS) test ing.  Manual Test  Mode is useful  for  fau l t  f inding or  
adjustment o f the mobi le or  base stat ion under test.

The AutoTest Mode al lows test scr ipts to be run in order to test the operat ional performance of 
the TETRA mobi le .   AutoTest Mode is only appl icable to the TETRA MS System.

RF Connections
Prior to test ing,  connect the 3900 and the equipment under test wi th  a sui table RF cable.  Refer  
to the 3900 Series Operat ion Manual,  Test  Setup in Chapter  1,  to ident i fy the appropr iate RF 
connectors (T/R Connector,  GEN (Generator)  Connector,  ANT (Antenna) Connector) to be used 
on the Test Set.

Audible and Visual Overload Warning
I f  the RF Signal appl ied to the ANT (Antenna) Connector  exceeds the safe maximum level ,  an 
audible and visual warning are tr iggered.  The overload warning is also t r iggered i f  excessive 
reverse power is appl ied to the GEN (Generator)  Connector.

I f  the warning tr iggers,  reduce the input power immediately.

Do not power down the Test Set ;  th is does not  remove the overload power from the connect ion.

Do not disconnect  the RF cable from the Test  Set as this may cause burns to hands.

Manual Testing
Manual test ing enables speci f ic par ts o f the operat ion of the mobi le or base stat ion under test  to 
be tested.   The required signal ing is generated by the Test Set.

Automatic Testing
The 3900 AutoTest System provides the abi l i ty to ver i fy the per formance of mobi le radio 
equipment using test scr ipts to  automate a sequence of tests.   The AutoTest System is selected 
from the CONFIG Menu.

When a Scr ipt  is loaded into the system and instructed to ‘ run’ ,  a command in  the scr ipt  causes 
the Test Set  to open the appropriate Test System, conf igure the Test Parameters for  speci f ic 
tests and record the Test  Results.   The progress of the scr ipt  is shown on the display.

Refer to Chapter 3, TETRA MS AutoTest Commands  for information on AutoTest Commands in 
rela t ion to TETRA MS.  Refer  to  the 3900 Ser ies Operat ion Manual  for  general  information 
concerning the AutoTest System.

Remote Operation
TETRA Systems can be operated using the 3900 GPIB/IEEE-488 remote contro l  feature.  Refer 
to the 3900 TETRA Programming Manual  for  informat ion about using TETRA Remote Control  
Commands.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 2

Common TETRA Operation

Accessing TETRA Systems
TETRA Systems are accessed from the CONFIG menu.  To se lect one of  the TETRA systems:

1. Press the CONFIG  key on the 3900 to access the CONFIG Float ing menu.

2. Select  Systems  f rom the CONFIG f loat ing menu.

3. Select TETRA  f rom the systems menu.

4. Select the desi red TETRA System from the expanded TETRA menu.

Fig.  2-1  TETRA System Menu

Menu contents vary according to  the opt ions instal led in the Test Set.   TETRA DM does not  appear in  
the Systems drop-down menu unless the opt ion is instal led in the Test Set.

Af ter a TETRA System is selected the Test Set loads the TETRA System, conf igured to the last used 
sett ings.  The selected TETRA System type is displayed on the Information bar as shown in Fig . 2-2.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA Common Operation
TETRA System Tile Layout
The TEST Mode of the 3900 TETRA Systems has three Display Modes which are se lected f rom the TEST 
f loat ing menu.  Press the TEST Key once or twice as needed to access the TEST f loat ing menu as 
shown in Fig.  2-2.  The desired display mode is selected from th is menu.

Fig. 2-2  TETRA Systems Test f loat ing Menu

Manual -  Ti led
Manual -  T i led Display Mode al lows access to TEST mode funct ions.  Ti le conf igurat ion var ies 
accord ing to the TETRA system selected.  Manual -  T i led Ti le conf igurat ion is descr ibed in each 
TETRA system chapter .

Data Display Mode
Data Disp lay mode al lows bursts o f data passing between base stat ions and mobi les to be examined.  
The data is displayed as demodulated burst  data af ter de-scrambl ing and channel decoding have 
occurred.  Data Display Ti le  conf igurat ion is consistent throughout  each TETRA system.

Common Data Fields
The fol lowing data f ie lds, also re ferred to as boxes, are used throughout  TETRA Systems 
Measurement Ti les.  Funct ional i ty of  these data f ie lds is consistent  throughout each TETRA System 
unless otherwise noted.

Burst Types
This drop-down menu selects the burst  type.   Menu opt ions are dependent on the TETRA system 
selected.

Over n Bursts
The number of samples taken for each of the tests is set in the Over n Bursts numeric entry box 
within the resul ts area for  each test.   The range for  al l  the tests is 1 to 250.   Defaul t  set t ing is 20.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA Common Operation
Markers
Two markers are provided which al low user to measure the signal level  at  any symbol point  on 
the display.  A so l id ver t ical  l ine shows the posi t ion of  Marker  1 on the display and a dashed l ine 
shows the posi t ion of  Marker 2.

Mkr Delta (Marker Difference)
The Mkr Delta  f ie lds show the di f ferences in the number of  symbols and the signal  level  
between the current marker  points.

Setting the Markers
To set the posi t ion of Mkr 1 or Mkr 2,  move the focus to the Mkr 1 or Mkr 2 box.  Use the 
Rotary Control  Knob to increment or decrement  the symbol value or enter a new symbol value 
using the keypad.

Coupled /  Uncoupled
The relat ive posi t ion between Mkr 1 to Mkr 2 is  locked by using the Markers Uncoupled/Coupled 
button.  With the markers Coupled, reposi t ioning ei ther marker moves both, maintain ing the 
same spacing.  The Mkr Delta  level  box shows the signal leve l  di f ference between the marker 
points af ter each reposi t ion.

Common Soft Keys
The fol lowing soft  keys are used throughout TETRA Systems Measurement T i les.   Funct ional i ty of  
these soft  keys is consistent  throughout each TETRA System unless otherwise noted.

[Repeat]  Soft  Key
Pressing the [Repeat]  soft  key at  any t ime starts a group of measurements for  al l  of  the tests.   
When the number of measurements def ined in the Number of  Bursts box have been made, the 
f i rst  measurement  is dropped from the average or worst  case result ,  and the newest 
measurement included as a rol l ing resul t .   The tests restar t  when the [Repeat]  soft  key is 
pressed.

[Single] Soft Key
Pressing the [Sing le]  soft  key at any t ime star ts a  group of  measurements for  al l  of  the tests.   
Af ter the measurement is made to the last  sample of each test,  no further measurements are 
made to that test unt i l  e i ther the [Single] or [Repeat]  Sof t  Key is pressed.

[Accumulate] Soft Key
The [Accumulate]  sof t  keys al lows user  to layer  accumulated traces of successive measurements 
on the display to show a trend, or overwri t ten with  each new trace.

Select ing [ON] with the [Accumulate] soft  key star ts the accumulat ion of t races.

Select ing [OFF]  wi th the [Accumulate] soft  key clears any accumulated traces and causes each 
trace to  overwr i te the previous trace.

[Restart]  Soft  Key
Clears any accumulated t races and starts a new accumulat ion.  Set t ing the [Accumulate]  Sof t  
Key to ON displays this soft  key.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Channel Plans
To test a mobi le  that is designed to use a standard TETRA Channel Plans,  select  the mobi le’s Channel 
Plan from the Channel Plan Ti le .   The correct  Channel  Plan conf igurat ion must be set up so the Rx and 
Tx f requencies and parameters of  the Test Set  correspond to those recognized by the mobi le.   The 
manufacturer or  TETRA network operator  supplying the mobi le  may need to  be contacted to obta in th is 
information.

Fig . 2-3  Conf igurat ion Menu - Channel Plan Selected

Predefined Channel Plans
The Channel Plan Ti le is accessed from the CONFIG Menu.  The desired plan is selected f rom the 
Channel Plan drop down box.  Refer to Fig.  2-4 for  an example of a predef ined TETRA Channel Plan 
t i le.

Fig.  2-4  Predef ined TETRA Channel Plan Ti le
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Explanation of Channel Plans
The Channel Plan maps the upl ink (MS Tx)  f requency and the downl ink (MS Rx) f requency to  a 
Channel Number.  A Channel Plan must  be l inked with a Channel Number because TETRA signal ing 
protocol  uses Channel Numbers rather than expl ic i t  f requencies to assign TETRA mobi les to 
frequency channels.   Therefore,  the mobi le and base stat ion (or the Test  Set)  map Channel  Numbers 
must map to frequencies in the same manner.   TETRA mobi les and base stat ions conforming to the 
TIP (TETRA Interoperabi l i ty Prof i le)  use the standard Channel  Numbering scheme def ined in ETSI 
TS 100 392-15.  This Channel Number ing scheme is implemented in 3900 pre-def ined Channel 
Plans.

Channel Numbers map to f requencies with  a 25 kHz channel  spacing,  therefore the frequencies are 
integer mult ip les of 25 kHz, subject to a possible frequency offset .   The Channel Plan a lso def ines 
how TETRA channel f requencies are located (of fset)  wi thin  the frequency band:

● I f  the channel  boundaries are at integer mul t ip les of  25 kHz, the center f requency is of fset by 
+12.5 kHz from the frequency indicated by the Channel Number (Offset Channel Plan) .

● I f  the channel center  f requencies are at  mult ip les of  25 kHz,  the center  f requency has zero 
offset f rom the f requency indicated by the Channel Number (Zero Offset Channel Plan).

The 3900 supports both opt ions, as wel l  as the less common 6.25 kHz offsets.

F ig. 2-5  TETRA Channel  Plan Menu
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Creating a New Channel Plan
The parameters descr ibed below are automatical ly conf igured when one of the 3900’s standard 
predef ined Channel Plans is selected.   I f  the mobi le  does not conform to one of the pre-def ined 
Channel Plans,  a new Channel Plan with the deta i ls of  the Channel Plan used by the mobi le must  be 
conf igured.

There are two aspects to the Channel Plan conf igurat ion:

● System Informat ion (Sys Info)  parameters are used to supply information in the Test Set ’s 
control  channel s ignal to tel l  the mobi le about the Channel Plan.

● Channel Block parameters tel l  the Test Set how to map Channel Numbers to f requencies.

When using one of the pre-def ined Channel Plans, the Test  Set conf igures a l l  necessary parameters.   
When a new Channel Plan is created, the Sys Info parameters and the Channel Block parameters 
must be setup in a manner that the mobi le under test understands.   The Test Set intent ional ly does 
not create any l inks between the two sets of  parameters,  which al lows fu l l  f lexibi l i ty in def ining a 
customized system; however this means that manual ly conf igured parameters must  be set correct ly.

Some TETRA radios have f lexible RF archi tecture and are capable of  sett ing their  rece iver and 
transmit ter f requencies independent ly a t any frequency with in their  supported frequency range,  
sometimes over an extended range covering more than one Channel Plan, e .g.  380 MHz to 430 MHz 
for  both receiver  and transmit ter.   Such mobi les typ ical ly obey al l  of  the SYS INFO parameters,  when 
possible.   Other mobi les have f ixed separate receiver  and transmit ter f requency ranges with a f ixed 
duplex spacing;  such mobi les may ignore some or a l l  of  the SYS INFO parameters.

Configuring a New Channel Plan
To conf igure a new Channel Plan the Test  Set  must be running a TETRA system.

To conf igure the parameters for a New Plan:

1. Press CONFIG Key to access the CONFIG Float ing menu.

2. Select Channel Plan  f rom the CONFIG Float ing menu.

3. Press the [New Plan] soft key  and the Channel Plan -  New Ti le is displayed.

Fig.  2-6 shows the Channel Plan -  New Ti le before parameters new parameters have been 
entered.   The Based On box selects an exist ing Channel Plan as a template for  the new plan.  By 
using an exist ing Channel Plan that has parameters simi lar to the new plan, edi t ing is kept to a 
minimum.  The t i t le of  the plan current ly selected is d isplayed in the Based On box.

F ig. 2-6 Channel Plan -  New
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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To base the new plan on an exist ing plan:

1. Select the exist ing p lan f rom the Based On  box drop down menu.

2. Enter a t i t le in the Channel Plan box to ident i fy the new plan.   The t i t le must  be un ique and 
must not exceed 20 characters,  includ ing any spaces.

3. Change the Sys Info  parameters to  the required sett ings.

4. Change the Channel Block  parameters as required.

5. When the Channel Plan has been edited to the desired sett ings, press the [Save]  sof t  key.   
The name of  the new plan is d isplayed on the Information bar.

To check Channel Plan conf igurat ion:

6. Set  the lowest and highest Channel Numbers for  the control  channel.

7. Ver i fy that the Generator  Frequency and Analyzer Frequency are set to the desired downl ink 
and upl ink f requencies.

This check is completed on the TETRA MS TEST, RF Sett ings T i le where the RF Generator 
f requency and the RF Analyzer  f requency is displayed for a  given Channel Number.

Import ing Channel Plans
The Uti l i t ies mode includes the Fi le  Management -  TETRA feature which provides access to f i les that 
are common to al l  TETRA Systems, such as the Channel Plan f i les.   Channel Plan f i les are imported 
or exported to  and f rom a f loppy disk or  USB memory device via the Fi le Management  feature.   Refer  
to the sect ion t i t led Fi le Management T i le in the 3900 Ser ies Operat ion Manual for addit ional 
information on the use of  the Fi le  Management feature.

To import  a Channel Plan f i le:

1. Press the UTILS  key to access the Ut i l i t ies menu.

2. Select File Management  f rom the Ut i l i t ies menu.

3. Inser t  a disk containing the f i le in the disk dr ive or connect a USB memory device contain ing 
the f i le in one of  the 3900 USB ports.

4. Select [ Import] to disp lay the Save dialog box.   Select  the desired f i le.

5. Select OK  to import  the f i le into the Test  Set.

Sys Info Parameters
Frequency Band (Sys Info)

Speci f ies the reference frequency for the f requency band being used,  range 0 to 15.  For  
Channel Plans conforming to the ETSI standard (ETSI  TS 100 392-15, this parameter speci f ies 
the 100 MHz block that conta ins the downl ink f requencies.  For  example,  for the 380 to 400 MHz 
band,  the re ference frequency is 300 MHz and thus the value of  the Frequency Band (Sys Info) 
parameter  is 3.   The Test Set shows the ETSI standard interpretat ion of this parameter.   For  a 
propr ietary Channel Number ing scheme, the correct  value of this parameter may be zero or  
another i r relevant  value.

Offset  (Sys Info)
Speci f ies the channel center f requency offset ,  range 0 to 3.  For Channel Plans conforming to the 
ETSI standard (ETSI EN 300 392-2. this parameter is interpreted as the fol lowing of fsets from 
integer mult ip les of 25 kHz: 

0 = No Offset

1 = +6.25 kHz

2 = -6.25 kHz

3 = +12.5 kHz

For example,  i f  the center f requency of the f i rst  channel is 380.012500 MHz, the value of the 
Offset  (SYS INFO) parameter  is 3,  indicat ing +12.5 kHz offset f rom 380.000000 MHz.  The Test 
Set  shows the ETSI standard interpretat ion of this parameter.   For a proprietary Channel 
Numbering scheme, the correct value of  this parameter  may be zero or another i r relevant  value.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Duplex Spacing (Sys Info)
Speci f ies the separat ion between the downl ink (mobi le Rx)  f requency and the upl ink (mobi le Tx) 
frequency, range 0 to 7 .  For Channel Plans conforming to the ETSI standard (ETSI  TS 100 392-
15) ,  the interpretat ion of this parameter  is par t ly dependent  on the value of  the Frequency Band 
(Sys Info) parameter.   Typical  values used are:

0 (10 MHz) = 380 or 410 MHz systems

1 (45 MHz) = 800 or 870 MHz systems

Other  values def ined in the ETSI standard are: 

The Test Set  shows the ETSI standard interpretat ion of this parameter in conjunct ion wi th the 
frequency band, therefore, the Frequency Band (Sys Info)  parameter is set before sett ing Duplex 
Spacing (Sys Info) .   For  a propr ietary Channel Numbering scheme, the correct value of  this 
parameter  may be zero or another i r relevant value.

Reverse Operat ion (Sys Info)
Speci f ies whether  the upl ink (mobi le transmit)  f requency is above or below the downl ink (mobi le 
receive) f requency, range 0 or  1.   The Test  Set shows the ETSI standard interpretat ion of the 
parameter .   For a propr ietary Channel Numbering scheme, the correct value of  this parameter  
may be zero or another i r re levant value.

For  Channel Plans conforming to the ETSI standard (ETSI  EN 300 392-2) ,  the in terpretat ion of 
this parameter is:

0 (normal)
The upl ink (mobi le t ransmit)  f requency is lower than the downl ink (mobi le receive)  f requency,  
i .e.  the duplex spacing is subtracted f rom the downl ink frequency to obtain the upl ink 
frequency

1 (reverse)
The upl ink frequency is higher  than the downl ink frequency, i .e .  the duplex spacing is added 
to the downl ink frequency to obtain the upl ink frequency.

Channel Block Parameters
Channel Block 1 Parameters

Normal ly only Channel  Block 1 parameters need to be def ined.  Channel Block 2 should be 
ident i f ied as “Excluded” unless Channel Block 2 is used.

Channel Block Included
Set  this parameter  to “ Included” for Channel Block 1 to in form the Test Set  that  there is val id 
channel  information in Channel Block 1.

Lowest Channel Number
Set  this parameter  to the lowest  Channel Number used by the Channel Plan.   This value normal ly 
corresponds to the channel that is the lowest f requency;  however in a compl icated Channel Plan, 
the lowest Channel Number is not necessari ly the lowest f requency channel.   Refer to the TETRA 
Performance Specif icat ions located in the 3900 Platform Data Sheet for examples of Channel 
Numbers used in the pre-def ined Channel Plans.

    0 Hz 7 MHz 30 MHz
1.6 MHz 8 MHz 36 MHz

4.5 MHz 10 MHz 39 MHz
5 MHz 18 MHz 45 MHz
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Highest Channel Number
Set  this parameter  to the highest  Channel Number used by the Channel Plan.  When a Channel 
Number is entered for  the Contro l  Channel or  Traff ic Channel,  the Test Set only a l lows a number 
to be entered that is within the range of  the Lowest Channel Number to Highest Channel Number.

Lowest Channel Downlink Frequency
This parameter establ ishes the mapping between Channel  Numbers and f requencies for a  New 
Channel Plan.  Enter the downl ink (mobi le Rx) frequency that corresponds to  the lowest Channel 
Number.   The mobi le  Rx frequency entered must match the center  f requency of the lowest  
numbered channel.

There is no l ink between the Sys Info Parameters and the Channel Block Parameters.  I f  a  
Channel Plan uses an offset f rom the 25 kHz mult ip les, the of fset  value in Offset (Sys Info)  and 
the of fset  in the Channel  Block Lowest Channel Downl ink Freq parameter must be set  so the RF 
Generator f requency of the Test  Set matches the mobi le receiver f requency.   For example, when 
using the lowest  channel in TETRA 380-400 +12.5 with 12.5 kHz offset ,  enter 390.012500 MHz 
as the of fset in the Channel  Block Lowest Channel Downl ink Freq parameter f ie ld .

Aeroflex 2968 TETRA Test Set  users:  The 3900 Test  Set  fol lows the ETSI standard in using 
the mobi le Rx f requency as the basis of  the calculat ion, whereas the Aerof lex 2968 TETRA 
Test Set  by establ ished pract ice used the mobi le Tx frequency.

Duplex Offset
Duplex Offset def ines the l ink between the mobi le Rx frequency and the mobi le Tx frequency.  
The Test Set  uses the duplex of fset value to set i ts analyzer  f requency to the mobi le Tx 
frequency:

(mobi le Tx frequency = mobi le Rx frequency -  Duplex Offset ) .

The Duplex Offset value is normal ly 10.000000 MHz or  45.000000 MHz.   For example, for  the 
lowest channel in TETRA 380-400 +12.5 (12.5 kHz offset) :

mobi le  Tx f requency = (390.012500 MHz - 10.000000 MHz) = 380.012500 MHz.

A reverse Channel  Plan can also be def ined by entering a negat ive value for the Duplex Offset  
parameter .   Remember that there is no l ink between the Sys Info Parameters and the Channel 
Block Parameters.   I f  the Channel Plan uses reverse duplex,  the REVERSE OPERATION (SYS 
INFO) parameter  must be set to REVERSE and the Channel Block Duplex Offset parameter must 
be set to a negat ive value so that  the Test Set sets i ts analyzer  f requency (mobi le Tx frequency) 
higher  than i ts s ignal generator f requency (mobi le Rx f requency).

Channel Spacing
This parameter  def ines how the Test Set  calcu lates the mobi le  Rx f requency that corresponds to 
a part icu lar Channel Number according to the formula:

mobi le Rx frequency (channel n) = 
(n -  lowest  Channel Number) x channel spacing + lowest channel Downl ink f requency.

Normal ly th is parameter is set  to 25.000 kHz,  TETRA channel spacing, so that each increment  of  
the Channel Number increases the mobi le Tx and Rx f requencies by 25 kHz.  Reverse Channel 
Plans are def ined by sett ing a negat ive channel spacing, so that increment ing the Channel 
Number reduces the mobi le Tx and Rx frequencies.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Channel Block 2 Parameters
Channel block 2 is not normal ly used and should be set to “Excluded” so the Test Set disregards 
this sett ing.  However, i f  a Channel Plan contains a f ragmented numbering scheme, this 
number ing scheme is def ined using Channel Block 2.   Typical ly a fragmented number ing scheme 
ar ises when addit ional channels are added to an exist ing Channel Plan at f requencies below the 
or ig inal  lowest  f requency.   An example of  this is GSM 900, where the original  channels in the P-
GSM band are numbered 1 to  124,  and addit ional channels were la ter added (the E-GSM band 
below the P-GSM band) numbered 975 to 1023 and 0.  Number ing fragmentat ion should not occur 
i f  the ETSI standard Channel Numbering scheme is used, s ince Channel Numbers 0000 to 4000 
are def ined as the bottom and top of a  100 MHz band, so al l  f requencies are covered.

A TETRA system may have gaps in i ts a l locat ion of  f requency channels rather than being 
al located as a cont iguous block of spectrum, but a separate channel block does not need to 
be def ined i f  the Channel Number ing includes the non-al located channels.   Separate non-
cont iguous channel b locks may be def ined to inst ruct  the Test  Set  to  rest r ict  the Contro l  
Channel and Traff ic Channel  select ions to al located channels.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Configuring a New Channel Plan
To conf igure a new Channel Plan the Test  Set  must be running a TETRA system.

To conf igure the parameters for a New Plan:

1. Press CONFIG Key to access the CONFIG Float ing menu.

2. Select Channel Plan  f rom the CONFIG Float ing menu.

3. Press the [New Plan] soft key  and the Channel Plan -  New Ti le is displayed.

Fig.  2-6 shows the Channel Plan -  New Ti le before parameters new parameters have been entered.

The Based On box selects an exist ing Channel Plan as a template for  the new plan.  By using an 
exist ing Channel  Plan that has parameters simi lar to the new plan,  edi t ing is kept  to  a minimum.  The 
t i t le of  the plan current ly selected is displayed in the Based On box.

F ig. 2-7 Channel Plan -  New

To base the new plan on an exist ing plan:

1. Select the exist ing p lan f rom the Based On  box drop down menu.

2. Enter a t i t le in the Channel Plan box to ident i fy the new plan.   The t i t le must  be un ique and 
must not exceed 20 characters,  includ ing any spaces.

3. Change the Sys Info  parameters to  the required sett ings.

4. Change the Channel Block  parameters as required.

5. When the Channel Plan has been edited to the desired sett ings, press the [Save]  sof t  key.   
The name of  the new plan is d isplayed on the Information bar.

To check Channel Plan conf igurat ion:

1. Set  the lowest and highest Channel Numbers for  the control  channel.

2. Ver i fy that the Generator  Frequency and Analyzer Frequency are set to the desired downl ink 
and upl ink f requencies.

This check is completed on the TETRA MS TEST, RF Sett ings T i le where the RF Generator 
f requency and the RF Analyzer  f requency is displayed for a  given Channel Number.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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New Channel Plan Examples
Refer to the example sequences below to conf igure three user  def ined Channel Plans.

Example 1
The f i rst  example sets up a TETRA 380-400 -6.25 Channel  Plan based on the TETRA 410-430 - .25 
Channel Plan.

TETRA 380-400 -6.25 Channel Plan; based on TETRA 410-430 -6.25 Channel Plan.

Channels 3601 to 4000.

Down l ink 390.018750 to  399.993750 MHz.

Upl ink 380.018750 to  389.993750 MHz.

1. Select the Channel Plan - New screen .

2. On the Based On  box drop down l ist  select the TETRA 410-430 -6.25  Channel Plan.

3. In the Channel Plan  box, enter the t i t le for  the new plan, subject to the constraints 
ment ioned earl ier .

Sys Info Parameters
4. On the Frequency Band  drop down box select  3  (300 000 MHz) .

5. Ver i fy that the Offset  drop down box is set to 2 (-6.25 kHz offset) .

6. Ver i fy that the Duplex Spacing  drop down box is set  to  0 (10 MHz).

7. Ver i fy that the Reverse Operation  drop down box is set to 0 (Normal) .

Channel  Block Parameters
Channel  Block 1

8. Edi t  the Lowest Channel  box value to  read 3601 .

9. Edi t  the Highest Channel  box va lue to read 4000 .

10. Edi t  the Lowest Chan. Downlink Freq  box value to read 390.018750  MHz.

11. Ver i fy that the Duplex Offset  box value reads 10.000000  MHz.

12. Ver i fy that the Channel  Spacing  box value reads 25.000  kHz.

Channel  Block 2
13. Ver i fy that the Included /  Excluded  box is set to Excluded .

14. When the Channel Plan is correct ly conf igured,  press the [Save]  sof t  key.   The name of 
the new plan is then disp layed on the Informat ion bar.

To check Channel  Plan configurat ion:

15. Set  the lowest and highest Channel Numbers for  the control  channel.

16. Ver i fy that the Generator Frequency and Analyzer Frequency are set to the desired 
downl ink and upl ink frequencies.

This check is made on the TETRA MS TEST, RF Set t ings Ti le where the RF Generator 
f requency and the RF Analyzer  f requency is shown for a given Channel Number.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Example 2
The second example sets up the same Channel Plan based on the TETRA 380-400 +12.5 Channel 
Plan.  These show how, by select ing a su i table  exist ing Channel  Plan, the number of changes 
needed is min imized.

TETRA 380-400 -6.25 Channel Plan; based on TETRA 380-400 +12.5 Channel Plan.

Channels 3601 to 4000.

Down l ink 390.018750 to  399.993750 MHz.

Upl ink 380.018750 to  389.993750 MHz.

1. On the Based On box drop down l ist  select the TETRA 380-400 +12.5 Channel Plan.

2. In the Channel Plan box, enter  the t i t le for the new p lan, subject to the constra ints 
ment ioned earl ier .

Sys Info Parameters
3. Ver i fy the Frequency Band drop down box is set to 3 (300 000 MHz) .

4. On the Offset  drop down box select  2 (-6 .25 kHz offset) .

5. Ver i fy the Duplex Spacing drop down box is set to 0 (10 MHz) .

6. Ver i fy the Reverse Operat ion drop down box is set  to  0 (Normal) .

Channel  Block Parameters
Channel  Block 1

7. Edi t  the Lowest Channel box value to read 3601 .

8. Edi t  the Highest Channel box value to read 4000 .

9. Edi t  the Lowest Chan. Downl ink Freq box value to  read 390.018750 MHz .

10. Ver i fy that the Duplex Offset box value reads 10.000000  MHz.

11. Ver i fy that the Channel Spacing box va lue reads 25.000  kHz.

Channel  Block 2
12. Ver i fy that the Included /  Excluded  box is set to Excluded .

13. When the Channel Plan is correct ly conf igured,  press the [Save]  sof t  key.   The name of 
the new plan is then disp layed on the Informat ion bar.

To check Channel  Plan configurat ion:

14. Set  the lowest and highest Channel Numbers for  the control  channel.

15. Ver i fy that the Generator Frequency and Analyzer Frequency are set to the desired 
downl ink and upl ink frequencies.

This check is made on the TETRA MS TEST, RF Set t ings Ti le where the RF Generator 
f requency and the RF Analyzer  f requency is shown for a given Channel Number.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Example 3
The third example sets up a 460 MHz Channel Plan with 7 MHz duplex spacing with reverse 
operat ion.  This is based on the TETRA 450-470 +12.5 Channel Plan.

460 MHz Channel Plan; based on TETRA 450-470 +12.5 Channel Plan.

Channels 2400 to 2519.

Down l ink 460.012500 to  462.987500 MHz.

Upl ink  to 467.012500 to 469.987500 MHz.

7 MHz Duplex Spacing.

Reverse operat ion.

1. On the Based On box drop down menu select  the TETRA 450-470 +12.5 Channel Plan.

2. In the Channel Plan box, enter  the t i t le for the new p lan, subject to the constra ints 
ment ioned earl ier .

Sys Info Parameters
3. Ver i fy the Frequency Band drop down box ver i fy is set to 4 (400 000 MHz) .

4. Ver i fy the Of fset drop down menu is set  to 3 (+12.5 kHz offset) .

5. Ver i fy the Duplex Spacing drop down box select 1 (7 MHz) .

6. Ver i fy the Reverse Operat ion drop down box select  1 (reverse) .

Channel  Block Parameters
Channel  Block 1

7. Ver i fy that the Lowest Channel box value reads 2400 .

8. Edi t  the Highest Channel box value to read 2519 .

9. Ver i fy that the Lowest Chan.  Downl ink Freq box value reads 460.012500 MHz .

10. Edi t  the Duplex Of fset box value to read -7 .000000 MHz .

11. Ver i fy that the Channel Spacing box va lue reads 25.000 kHz .

Channel  Block 2
12. Ver i fy that the Included /  Excluded  box is set to Excluded .

13. When the Channel Plan is correct ly conf igured,  press the [Save]  sof t  key.   The name of 
the new plan is then disp layed on the Informat ion bar.

To check Channel  Plan configurat ion:

14. Set  the lowest and highest Channel Numbers for  the control  channel.

15. Ver i fy that the Generator Frequency and Analyzer Frequency are set to the desired 
downl ink and upl ink frequencies.

This check is made on the TETRA MS TEST, RF Set t ings Ti le where the RF Generator 
f requency and the RF Analyzer  f requency is shown for a given Channel Number.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Channel Plan Display Examples
Fig.  2-8 shows a new Channel Plan Ti le ready to be created by set t ing the f ie lds to the required 
sett ings and enter ing the new Channel Plan name.

Fig. 2-8  Channel Plan -  New -  380-400 +12.5

Fig.  2-9 shows the Channel Plan Ti le  from Fig. 2-9 af ter  the Channel Plan has been saved.

Fig.  2-9  New Channel  Plan -  Ti t le New One
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig.  2-9 shows the same Channel Plan T i le ready to be edi ted.  Edi t ing the Channel Plan 
mainta ins the name,  but  the or iginal  Channel Plan conf igurat ion is lost .

Fig . 2-10  Edit  Channel Plan -  Edit  Ti le with New One Ready to Edit

Fig.  2-11 shows the TEST display with No Plan  (no Channel Plan) selected and the focus on the 
RF Sett ings t i le.   When No Plan is  selected, the RF Generator  and RF Analyzer  f requency has to 
be set  by absolute values and not by Channel Number.

Fig. 2-11  RF Sett ings T i le -  NO PLAN Selected
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Using Data Display Mode
Data Display mode is opened from the TEST f loat ing menu.  To se lect Data Display mode:

1. Press the TEST Key once or  twice,  depending on current  operat ing mode.

2. Highl ight  Data Display  on the TEST f loat ing menu and press the SELECT Key.

3. To return to the Manual Ti led mode, press the TEST Key once or twice as needed to display 
the TEST f loat ing menu.

4. Highl ight  Manual Tiled  and press the SELECT Key.

Data Display Mode al lows the bursts of  data transmit ted by base stat ions and mobi les to  be examined.  
The data is displayed as demodulated burst  data and also af ter  de-scrambl ing and channel decoding.

F ig. 2-12  Data Display Ti le  -  Pr ior to Capture

When TETRA MS or TETRA MS T1 is act ive,  Data Display captures upl ink bursts.

When TETRA BS or  TETRA BS T1 is act ive, Data Display captures downl ink bursts.

When TETRA DM is act ive, Data Display captures Di rect Mode bursts.

The Data Display T i le shows the data contained in the captured bursts.   An example of  a  captured Data 
Disp lay is shown in F ig.  2-13.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Capturing Data Displays
The top part  of  the Ti le displays demodulated burst data;  the lower part  displays the same data 
fol lowing de-scrambl ing and channel  decoding.

The lower sect ion of the Ti le contains data f ie lds that  def ine the number of bursts to be captured.   
This sect ion of the T i le a lso provides f rame number ing in formation and a t ime stamp relat ive to  the 
f i rst  captured burst.

The components of the demodulated burst data are indicated as ei ther bin to ident i fy binary data or  
hex to ident i fy hexadecimal  data.  Demodulated Burst Data components are l isted in the tables in the 
sect ion t i t led Data Display Fi le Format.

To start  a data capture:

1. Press the [Start]  sof t  key.

2. Speci fy the number of  bursts to be captured in the Capture Bursts ent ry f ie ld.   The bar  graph 
below the capture indicates the progress of the capture.

3. Return to Manual -  T i led Display Mode whi le  the Data capture is running.  Return to Data 
Disp lay Mode afterwards.

A capture is stopped at any t ime by pressing the [Stop] soft  key.  A progress bar shows the 
proport ion of  the capture that  was completed when the capture was stopped.

Fig.  2-13  TETRA MS Data Display T i le with Captured Data Bursts

The ident i ty of  the speci f ic burst  displayed is shown on the display,  wi th the Mult i  Frame, Frame and 
Slot numbers shown.   The Rel T ime (ms) value shows the t ime in mi l l iseconds f rom the start  of  the 
capture unt i l  the start  of  the displayed burst .

The Display Burst readout box indicates the current captured burst that is  displayed.  By se lect ing 
this box and using the var iable control ,  the compass keys,  or by enter ing a value,  the required burst  
is disp layed.

Demodulated data is d isplayed in RED i f  i t  does not match the expected binary patterns for tai l  b i ts 
and training sequences.

Decoded data is displayed in RED i f  er rors were detected in the data.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Data Display Fi le Format
[Save As] a l lows captured data to  be saved to the Test Set  as a csv or txt  f i le.   The saved f i le can be 
exported via the Uti l i t ies Fi le Management feature.

Fig.  2-14  Data Disp lay Ti le -  Fi le Drop-down Menu

TXT File Format
TXT f i les are displayed in  the fol lowing format:

Separator sequence of 80 =
Count  = <number or  burst start ing at  1>

Mul t i - f rame = <1 to 60 or blank i f  not synchronized>  
This l ine is not present in  TETRA DM.

Frame = <1 to 18 or blank i f  not synchronized>

Slot  = <1 to 4 or blank i f  not  synchronized> [subslot  number SS1, SS2]
Rel_Time (ms)  = <Time rela t ive to start  of  capture of  ms to nearest tenth>

Test_Mode = BS, DM, MS

Blank Line
Demodulated data as on screen, shown in gray scale.  Errors shown with ERROR added to  
the end of  the re turned data.

Blank Line
Channel decodes as on screen, show in gray sca le.  Errors shown with ERROR added to 
the end of  the re turned data.

Blank Line
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA Common Operation
TXT Fi le Example:
================================================================================

Count = 1

Mult i  Frame = 31

Frame = 1

Slot = 1 (SSN2)

Rel  Time (ms) = 0.0

Test mode = MS

TAIL bin 1100

CBK hex F312AB78 4D3FD94E 2A2AC

TSEXT bin 10011101 00001110 10011101 000011

CBK hex B688D33D 326C520D 2A09F

TAIL bin 1100

SCH/HU hex ERROR DECODING DATA
================================================================================

Count = 2

Mult i  f rame = 31

Frame = 16

Slot = 1 (SSN1)

Rel  Time(ms) = 850.0

Test mode = MS

TAIL bin 1100

CBK hex F312AB78 4D3FD94E 2A2AC

TSEXT bin 10011101 00001110 10011101 000011

CBK hex B688D33D 326C524D 2A09F

TAIL bin 1100

SCH/HU hex 4096B438 44998C01 1002000
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA Common Operation
CSV File Format
CSV f i les are displayed in the fol lowing format :

Test_mode,MN,FN,TN,SSN,Rel-t ime(ms),TS,RAMP_UP,RAMP_DOWN,NUM_BITS, RAW_DATA

where:

CSV File  Example:

MS,31,1,1,SSN2,0.0,TSEXT,1,1,206,CF312AB784D3FD94E2A2AC9D0E9D0EDA234CF4C9B1483
4A827F0

MS,31,16,1,SSN1,850.0,TSEXT,1,1,206,CF312AB784D3FD94E2A2AC9D0E9D0EDA234CF4C9B1
4934A827F0

test_mode  = BS, DM, MS

MN  (Mul t i - f rame Number  = 1 to  60;  0 i f  TETRA DM is not appl icable
FN  (F rame Number )  = 1 to  18

TN  (T imeslot  Number )  = 1 to  4

In TETRA BS, BS T1 and DM, when the Test Set is not  
synchronized with the incoming signal the MN, FN and TN are 
0.

SSN  (Subs lo t  Number )  = SSN1  
SSN2 for  control  bursts  
SSboth for  al l  bursts except  control  bursts and two control  
bursts in a t imeslot .

Rel_t ime  (ms)  = Time relat ive to  star t  o f  capture in ms
TS  (T ra in ing Sequence)  = TS1, TS2, TSEXT and TSSYNC

RAMP_UP
0 = no ramp up at the beginning of  burst ,  i .e. ,  cont inuous with 

previous burst .

1  = Ramp up at beginning of burst
RAMP_DOWN

0 = No ramp down at end of burst,  i .e . ,  cont inuous with next 
burst .

1  = Ramp down at  end of burst.

NUM_BITS Number of  demodulated bi ts.
510 = Continuous burst  in al l  modes
504 = Direct mode burst wi thout ramp up, i .e. ,  cont inuing from 

previous burst
476 = Direct mode burst wi thout ramp down, i .e. ,  cont inuing into 

next burst
470 = Discont inuous direct mode burst

432 = Discont inuous normal upl ink burst
412 = Two control  upl ink bursts (stored back to back)
206 = Control  upl ink burst

RAW_DATA = Demodulated bi ts in hex
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA Common Operation
Demodulated Burst  Data Types Displayed
Indication Full  Tit le and Comments

Blocks and Bits
BBK Broadcast BlocK
BKN1 B locK  Number 1
BKN2 B locK  Number 2
CBK Contro l  B locK  ( in Contro l  Burst)
FC Frequency Correct ion bi ts
ISFC Inter-S lot  F requency Correct ion ( in Direct Mode)

P1 P re-amble 1  ( in Direct Mode Normal Burst)
P2 P re-amble 2  ( in Direct Mode Normal Burst)
P3 P re-amble 3  ( in Direct Mode Synchronizat ion Burst)

PA Phase Adjustment  bi ts
PRBS Pseudo Random B i t  Sequence (BS T1 Unframed PRBS Operat ion)
SBK Synchronizat ion B locK  ( in Synchronizat ion Burst)

TAIL TAIL  b i ts
Training Sequences

TS1 Tra ining Sequence 1  Normal t ra ining sequence,  ful l  s lot  usage

TS2 Tra ining Sequence 2  Normal t ra ining sequence,  hal f  s lot  usage
TS3 Tra ining Sequence 3  Inter-slot  t ra ining sequence
TSEXT ex tended Train ing Sequence  (Control  Burst)

TSSYNC synchronizat ion Training Sequence  (Synchronizat ion Burst )

Decoded Logical Channel Types Displayed
Indication Ful l  Ti t le  and Comments

Channels
AACH Access Assignment CHannel

BNCH Broadcast  Network CHannel
BSCH Broadcast  Synchronizat ion CHannel
SCH/F Ful l  s lot  S ignal ing CHannel

SCH/H Half  s lo t  S ignal ing CHannel (Direct Mode)
SCH/HD Half  s lo t  S ignal ing CHannel (Down l ink)
SCH/HU Half  s lo t  S ignal ing CHannel (Up l ink)

SCH/S Synchronizat ion  S igna l ing CHannel (Direct  Mode)
STCH STeal ing CHannel
TCH/2.4 2.4  kbi t /s Traf f ic CHannel

TCH/4.8 4.8  kbi t /s Traf f ic CHannel
TCH/7.2 7.2  kbi t /s Traf f ic CHannel
TCH/S Speech Traff ic  CHannel
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 3

TETRA MS AutoTest Commands

Introduction
This chapter  descr ibes the AutoTest commands that can be used in conjunct ion with  the TETRA MS 
System.  Commands are grouped by funct ional i ty:

● Set t ings Commands for  General ,  In i t ia l izat ion, and In-Cal l  use.

● Test Commands, such as Power Level,  Power Prof i le,  etc.  

The Set t ing Commands for  each test are included under the T i le l ist ing for the rela ted Test Commands.

Sett ings Commands for General  Use/Init ial izat ion

Sett ings Commands for In-Call  Use

Command Parameters Default Value Equivalent Tile
set_rf_ana_expected_level <level> ( in dBm)

(T/R: -40 to +55, 
ANT: -80 to 0 in 5  dB steps)

T/R: 30 dBm

ANT: -10 dBm

Test  -  RF Sett ings

set_rf_ana_level_offset_enable off  |  on off Conf ig -  Offsets
set_rf_ana_level_offset_value -40.0 to 40.0 ( in dB) 0.0 dB Config -  Offsets
set_rf_ana_port t r  |  ant t r Test  -  RF Sett ings
set_rf_gen_level <level> ( in dBm)

(T/R: -130 to -40

 GEN: -130 to  0)

T/R: -75 dBm

GEN: -75 dBm

Test  -  RF Sett ings

set_rf_gen_level_offset_enable off  |  on off Conf ig -  Offsets
set_rf_gen_level_offset_value -40.0 to 40.0 ( in dB) 0.0 dB Config -  Offsets
set_rf_gen_port t r  |  gen tr Test  -  RF Sett ings
set_t iming_offset_enable off  |  on off Conf ig -  Offsets
set_t iming_offset_value -999.99 to 999.99 

( in symbols)
0.0 symbols Config -  Offsets

Command Parameters Default Value Equivalent Tile
set_idle_traff ic_channel t ransmission |  message

   ( t runking type)

[ facch |  tch]

   (s implex traf f ic channel type)

message

facch

Config -  Cal l  
T imers & 
Trunking

inc_rf_ana_closed_level -30 to +30 ( in 5 dB steps) no default Test -  RF Sett ings
set_rf_ana_control_mode expected |  open |  c losed open Test -  RF Sett ings
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Fixed Parameters
The large major i ty o f TETRA MS parameters are control led by the AutoTest programmer.  However,  
wi thin AutoTest,  the fol lowing parameters have f ixed values:

Parameter Fixed Value Ti le
Group Cal l  Hang Timer 30 sec Conf ig  -  Cal l  Timers & Trunking
Test Set Answer Mode Auto Config  -  Cal l  Timers & Trunking
Test Set Auto Answer Time 0 sec Config  -  Cal l  Timers & Trunking

Test Set Auto Cal l  Abort  Time 0 sec Config  -  Cal l  Timers & Trunking
Test Set Cal l  Abor t  Mode Auto Config  -  Cal l  Timers & Trunking
Test Set Quiet T ime 0 sec Config  -  Cal l  Timers & Trunking

Test Set Transmit  Mode None Config  -  Cal l  Timers & Trunking
Neighbor Cel l  -  Broadcast Not Supported Config -  Neighbor Cel l  Info
BER Class 0 -  Enable Enabled Conf ig -  Rx Measurements Limits

BER Class 1 -  Enable Enabled Conf ig -  Rx Measurements Limits
BER Class 2 -  Enable Enabled Conf ig -  Rx Measurements Limits
MER -  Enable Enabled Conf ig -  Rx Measurements Limits

RBER Class 0 -  Enable Enabled Conf ig -  Rx Measurements Limits
RBER Class 1 -  Enable Enabled Conf ig -  Rx Measurements Limits
Burst  Power -  Enable Enabled Config  -  Tx Measurements Limits

Burst  Timing -  Enable Enabled Config  -  Tx Measurements Limits
Frequency Error  -  Enable Enabled Config  -  Tx Measurements Limits
Power Prof i le -  Enable Enabled Conf ig  -  Tx Measurements Limits

Residual  Carr ier -  Enable Enabled Config  -  Tx Measurements Limits
Vector  Peak -  Enable Enabled Config  -  Tx Measurements Limits
Vector  RMS -  Enable Enabled Conf ig  -  Tx Measurements Limits

Conversat ion Type Si lence Test -  Operat ions /  Status
AGC On Test -  RF Sett ings
RF Gen Enable On Test -  RF Sett ings
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Remote Command Tests
Power Level  Tests

test_power_level_avg  
test_power_level_max  
test_power_level_min

Summary

The test_power_level  tests measure the average power dur ing a burst.   The measurement is 
taken over the middle of the burst measured at the symbol points through a TETRA f i l ter.

The power level  (maximum or  minimum or average,  depending on which of the tests is 
selected) is measured over  the number of  bursts speci f ied for  this test  by the 
set_power_samples command.

Command Parameters

None

Related Commands

Results

Dur ing a Simplex  cal l  when PTT is not already pressed, user is prompted Please press PTT .   When 
PTT is not pressed within the pt t_t imeout per iod, the test fai ls.

Whi le  the test  runs,  a progress bar displays the accumulat ion of samples.

Command Parameters Default Value Equivalent Tile
set_power_class 1 |  1L |  2 |  2L |  3 |  3L |  4  |  

4L
4 Config -  Mobi le 

Parameters
set_power_class_usage f ixed |  repor ted reported Conf ig -  Mobi le 

Parameters
set_power_level_l imits <Highest Upper>

<Highest Lower>

<Other Upper>

<Other Lower> 
( in dB, a l l  -9.9 to +9.9)

+2.0 dB

-2.0 dB

+2.5 dB

-2.5 dB

Config -  Tx 
Measurements Limits

set_power_samples 1 to 250 20 Test -  Tx 
Measurements

set_ptt_t imeout 0 (no t imeout) |  5 to 99 
( in sec)

20 sec AutoTest -  (No Ti le)

I f  test completes.. . Example
Within l imits Power Level Max, CH 964/3 PL04 +30.6 dBm  (+xx.0/-xx.0)
Limits exceeded Power Level Avg, CH 964/3 PL04 +13.6 dBm  (+xx.0/-xx.0) ,  FAIL

I f  test fails to complete.. . Example
PTT t imeout Power Level Min, PTT not pressed,  FAIL
Timeout Power Level Avg, No bursts,  FAIL
Not in call Power Level Max, Not in a cal l ,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Power Profi le Tests

test_power_profi le

Summary

The test_power_prof i le command checks the conformance of the mobi le’s burst  power prof i le 
to user-def inable mask l imits.

The carr ier must not exceed <High dBc Lead> on the leading edge, and i t  must not exceed 
<High dBc Trai l>  on the t rai l ing edge.  The carr ier must be below the greater o f <Low dBc> 
and <Low dBm> outside the burst.

The test is repeated at  the mobi le’s minimum and maximum power level ,  assuming that the 
mobi le is using open loop power contro l .

Command Parameters

None

Related Script Commands

Results

Dur ing a Simplex  cal l  when PTT is not already pressed, user is prompted Please press PTT .   When 
PTT is not pressed within the pt t_t imeout per iod, the test fai ls.

Command Parameters Default Value Equivalent Tile
set_power_profi le_l imits <Low dBc>

<Low dBm> (both 0 to -99.9)

<High dBc Lead>

<High dBc Trai l> 
(both -9.9 to 9.9)

-70 dBc

-36 dBm

+6 dBc

+3 dBc

Conf ig -  Tx Meas Limits

set_ptt_t imeout 0 (no t imeout)  |  5 to 99 
( in sec)

20 sec AutoTest -  (No Ti le)

I f  test completes.. . Example
Within l imits Power Prof i le,  CH3600/1 PL04 (-70.0/ -36.0/+06.0/+03.0)
Limits exceeded Power Prof i le,  CH3600/1 PL04 (-70.0/ -36.0/+06.0/+03.0),  FAIL

I f  test fails to complete.. . Example
PTT t imeout Power Prof i le,  PTT not pressed,  FAIL
Timeout Power Prof i le,  No bursts,  FAIL
Not in call Power Prof i le,  Not in a ca l l ,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Burst Timing Tests

test_burst_timing_avg  
test_burst_timing_wc

Summary

The test_burst_t iming commands measure the symbol  t iming of the bursts from the mobi le ,  
measured with respect  to the signal t ransmit ted by the Test Set.

The Tx t iming error  (worst case or average depending on which of the tests is selected) is 
measured over  the number of  bursts speci f ied for  this test  by the set_burst_t iming_samples 
command.

Command Parameters

None

Related Script Commands

Results

Dur ing a Simplex  cal l  when PTT is not already pressed, user is prompted Please press PTT .   When 
PTT is not pressed within the pt t_t imeout per iod, the test fai ls.

Whi le  the test  runs,  a progress bar displays the accumulat ion of samples.

Command Parameters Default Value Equivalent Tile
set_burst_t iming_limit 0.01 to 9.99 ( in symbols) 0.25 symbols Conf ig -  Tx Meas Limits
set_burst_t iming_samples 1 to  250 20 Test -  Tx Measurements
set_ptt_t imeout 0 (no t imeout)  |  5 to 99 

( in sec)
20 sec AutoTest -  (No Ti le)

I f  test completes.. . Example
Within l imits Test_Burst_Timing_Avg,  CH3600/3 PL04 ±00.1 sym (00.3)
Limits exceeded Test_Burst_Timing_WC, CH3600/3 PL04 +02.1 SYM (00.3),  FAIL

I f  test fails to complete.. . Example
PTT t imeout Test_Burst_Timing_Avg,  PTT not pressed, FAIL
Timeout Test_Burst_Timing_Avg,  No bursts,  FAIL
Not in call Test_Burst_Timing_WC, Not in a cal l ,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Frequency Error Tests

test_freq_error_avg  
test_freq_error_wc

Summary

The test_freq_error  commands determine the accuracy of  the radio frequency transmit ted by 
the mobi le on the current  t raf f ic channel .   The measurement  made is the di f ference between 
the frequency of the signal received f rom the mobi le and the receiver f requency of the Test  
Set .   This measurement is taken over the middle of the burst  measured at the symbol points 
through a TETRA f i l ter .

The frequency error (worst case or  average depending on which of the tests is selected) is 
measured over  the number of  bursts speci f ied for  this test by the set_freq_error_samples  
command.

Command Parameters

None

Related Script Commands

Results

Dur ing a Simplex  cal l  when PTT is not already pressed, user is prompted Please press PTT .   When 
PTT is not pressed within the pt t_t imeout per iod, the test fai ls.

Whi le  the test  runs,  a progress bar displays the accumulat ion of samples.

Command Parameters Default 
Value

Equivalent Tile

set_freq_error_l imit 1 to 999 ( in Hz) 100 Hz Conf ig -  Tx Meas Limits
set_freq_error_samples 1 to  250 20 Test -  Tx Measurements
set_ptt_t imeout 0 (no t imeout) |  5 to  99 ( in sec) 20 sec AutoTest -  (No Ti le)

I f  test completes.. . Example
Within l imits Freq Error  Avg, CH3600/1 PL04 ±023 Hz (100)
Limits exceeded Freq Error  WC, CH3600/1 PL04 ±128 Hz (100) ,  FAIL

I f  test fails to complete.. . Example
PTT t imeout Freq Error  Avg, PTT not pressed, FAIL
Timeout Freq Error  Avg, No bursts,  FAIL
Not in call Freq Error  WC, Not  in a cal l ,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Vector Error RMS Tests

test_vector_error_rms_avg  
test_vector_error_rms_max

Summary

The test_vector_error_rms commands measure the vector error  of  the received symbols with 
respect to the ideal  symbol points for the burst .   This measurement is taken over the middle 
of the burst measured at  the symbol points through a TETRA f i l ter .   The RMS value is the 
root mean square of  al l  the symbols.

The RMS Vector Error  (worst case or  average, depending on which of  the tests is selected) is 
measured over  the number of  bursts speci f ied for  this test by the 
set_vector_error_rms_samples  command.

Command Parameters

None

Related Script Commands

Results

When a Simplex  cal l  when PTT is not  already pressed,  user  is prompted Please press PTT .   When 
PTT is not pressed within the pt t_t imeout per iod, the test fai ls.

Whi le  the test  runs,  a progress bar displays the accumulat ion of samples.

Command Parameters Default 
Value

Equivalent Tile

set_ptt_t imeout 0 (no t imeout) |  5 to  99 ( in sec) 20 sec AutoTest -  (No Ti le)
set_vector_error_rms_limit 0.1 to 99.9 ( in %) 10% Config -  Tx Meas 

Limits
set_vector_error_rms_samples 1 to  250 20 Test -  Tx 

Measurements

I f  test completes.. . Example
Within l imits Vector Error RMS Test  -  Avg CH3600/1 PL04 02.6% (10.0)
Limits exceeded Vector Error RMS Test  -  Max CH3600/1 PL04 15.9% (10.0, FAIL

I f  test fails to complete.. . Example
PTT t imeout Vector Error RMS Test  -  Avg,  PTT not  pressed, FAIL
Timeout Vector Error RMS Test  -  Avg,  No bursts,  FAIL
Not in call Vector Error RMS Test  -  Max, Not in a cal l ,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Vector Error Peak Tests

test_vector_error_peak_avg  
test_vector_error_peak_max

Summary

The test_vector_error_peak_xxx commands measure the vector error  of  the received symbols 
with respect to the ideal symbol  points for the burst.   Th is measurement is taken over  the 
middle of the burst measured at the symbol  points through a TETRA f i l ter .   The RMS value is 
the root  mean square of al l  the symbols.

The Peak Vector Error (average or  maximum, depending on which of  the tests is selected) is 
measured over  the number of  bursts speci f ied for  this test by the 
set_vector_error_peak_samples  command.

Command Parameters

None

Related Script Commands

Results

During a Simplex  cal l  when PTT is not  already pressed,  user  is prompted Please press PTT .   When 
PTT is not pressed within the pt t_t imeout per iod, the test fai ls.

Whi le  the test  runs,  a progress bar displays the accumulat ion of samples.

Command Parameters Default Value Equivalent Tile
set_ptt_t imeout 0 (no t imeout)  |  5 to 99 ( in 

sec)
20 sec AutoTest -  (No Ti le)

set_vector_error_peak_limit 0.1 to 99.9 ( in %) 30% Config -  Tx Meas 
Limits

set_vector_error_peak_samples 1 to  250 20 Test -  Tx 
Measurements

I f  test completes.. . Example
Within l imits Vector Error Peak Test -  Avg, CH3600/1 PL04 21.2% (30.0)
Limits exceeded Vector Error Peak Test -  Max,  CH3600/1 PL04 38.9% (30.0) ,  FAIL

I f  test fails to complete.. . Example
PTT t imeout Vector Error Peak Test -  Avg, PTT not  pressed, FAIL
Timeout Vector Error Peak Test -  Avg, No bursts,  FAIL
Not in call Vector Error Peak Test -  Max,  Not in a ca l l ,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Residual Carrier Tests

test_residual_carrier_avg  
test_residual_carrier_max

Summary

The test_residual_carr ier  commands determine the magnitude of  the of fset required to center 
the received symbols around the ideal symbol points.

The residual carr ier error  (average or  maximum, depending on which of  the tests is selected) 
is measured over the number of bursts speci f ied for this test by the 
set_residual_carr ier_samples  command.

Command Parameters

None

Related Script Commands

Results

During a Sim plex  cal l  when PTT is not a lready pressed, user is prompted Ple ase  pres s  PTT .   When 
PTT is not pressed within the pt t_t imeout per iod, the test fai ls.

Whi le  the test  runs,  a progress bar displays the accumulat ion of samples.

Command Parameters Default 
Value

Equivalent Tile

set_ptt_t imeout 0 (no t imeout)  |  5 to 99 ( in 
sec)

20 sec AutoTest -  (No Ti le)

set_residual_carr ier_l imit 0.1 to 99.9 ( in %) 5% Conf ig -  Tx Meas Limits
set_residual_carr ier_samples 1 to  250 20 Test -  Tx Measurements

I f  test completes.. . Example
Within l imits Residual Carr ier  Test  -  Avg,  CH3600/1 PL04 02.3% (05.0)
Limits exceeded Residual Carr ier  Test  -  Max, CH3600/1 PL04 05.8% (05.0) ,  FAIL

I f  test fails to complete.. . Example
PTT t imeout Residual Carr ier  Test  -  Avg,  PTT not  pressed, FAIL
Timeout Residual Carr ier  Test  -  Avg,  No bursts,  FAIL
Not in call Residual Carr ier  Test  -  Max, Not in a cal l ,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Rx Meas - BER Tests

test_rx_meas_ber <rf  gen level> [class0] [class1] [class2]

Summary

The test_rx_meas_ber commands check the mobi le receiver 's bi t  error rate for  Class 0,  and/
or Class 1 and/or  Class 2 b i ts at  the RF generator level  speci f ied.

The mobi le is commanded to go into Loopback (BER) mode.  (This may fai l  i f  the TT loopback 
protocol  is not  implemented in the mobi le or i f  TT Test Mode has not been enabled.)

The resul t  is averaged over  the number of  samples speci f ied for  this test by the 
set_BER_class0_samples  and/or  the set_BER_class1_samples  and/or the 
set_BER_class2_samples  command

Command Parameters

Related Script  Commands

Parameter
<rf_gen_level> In dBm. 
[c lass0]  [class1][Class2]  Optional  l ist  of  sub-tests (Class 0, Class 1, Class 2, MER) to be 

included.  By default  ( i .e.  when none are l isted),  al l  three sub- tests 
are performed.   For information, when more than one sub-test  is 
speci f ied, they are al l  tested simul taneously.

Command Parameters Default 
Value

Equivalent Tile

set_BER_class0_l imits <A>

<B>

<E>  

(each in %, 0.00001 to 99.99999)

4.27%

4.88%

4.27%

Conf ig -  Rx Meas Limits

set_BER_class0_samples 1,000 to 10,000,000 15000 Test  -  Rx Meas (BER)
set_BER_class1_l imits <A>

<B>

<E>  

(each in %, 0.00001 to 99.99999)

0.23%

0.23%

0.23%

Conf ig -  Rx Meas Limits

set_BER_class1_samples 1,000 to 10,000,000 15000 Test  -  Rx Meas (BER)
set_BER_class2_l imits <A>

<B>

<E>  

(each in %, 0.00001 to 99.99999)

0.23%

0.23%

0.23%

Conf ig -  Rx Meas Limits

set_BER_class2_samples 1,000 to 10,000,000 15000 Test  -  Rx Meas (BER)
set_level_change_wait 0 to 99 ( in sec) 2 sec AutoTest -  (No Ti le)
set_rx_class A |  B |  E A Config -  Mobi le 

Parameters
set_rx_class_usage f ixed |  reported reported Conf ig -  Mobi le 

Parameters
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Results

During a Simplex  cal l  when PTT is not  already pressed,  user  is prompted Please press PTT .   When 
PTT is not pressed within the pt t_t imeout per iod, the test fai ls.

Whi le  the test  runs,  a progress bar displays the accumulat ion of samples.

I f  test  completes … Example

Results of  (
required (

sub- tests (

Rx BER, CH 964/3 RCA RF Gen Lev -115.0 dBm  
             Class 0   1.02640% (4.27000)  
             Class 1   6.12980% (0.23000),  FAIL  
              Class 2   0.05680% (0.23000)

I f  test fai ls to complete … Example
Timeout Rx BER CH 964/3 RCA RF Gen Lev -115.0 dBm, No bursts,  FAIL

Fai led  TCH Rx BER CH 964/3 RCA RF Gen Lev -115.0 dBm, Not in a cal l ,  FAIL
Fai l  Duplex Rx BER CH 964/3 RCA RF Gen Lev -115.0 dBm, Not a duplex cal l ,  

FAIL
Loopback fai lure Rx BER CH 964/3 RCA RF Gen Lev -115.0 dBm, No loopback, FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Rx Meas - RBER Tests

test_rx_meas_rber <rf gen level> [mer] [class0] [class1]

Summary

The test_rx_meas_rber command checks the mobi le receiver 's residual bi t  error rate for MER 
and/or  Class 0 and/or  Class 1 b i ts.

The mobi le is commanded to go into Loopback (RBER) mode ( this may fai l  i f  the TT loopback 
protocol  is not  implemented in the mobi le or i f  TT Test Mode has not been enabled.)

The resul t  is averaged over  the number of  samples speci f ied for  this test by the 
set_RBER_mer_samples  and/or  set_RBER_class0_samples  and/or 
set_RBER_class1_samples  commands.

Command Parameters

Related Script Commands

Parameter
<rf_gen_level> In dBm. 
[mer]  [class0]  [class1] Optional  l ist  of  sub- tests (MER, Class 0,  Class 1)  to be included.  By 

default  ( i .e .  when none are l isted) ,  al l  three sub-tests are performed.   
For information, when more than one sub-test is speci f ied, they are 
al l  tested simultaneously.

Command Parameters Default Value Equivalent Tile
set_level_change_wait 0 to 99 ( in sec) 2 sec AutoTest -  (No Ti le)
set_MER_l imits <A>

<B>

<E>  

(each in %, 0.00001 to 99.99999)

0.045%

0.045%

0.045%

Config -  Rx Meas 
Limits

set_MER_samples 10 to  1,000,000 300 Test -  Rx Meas 
(RBER)

set_RBER_class0_limits <A>

<B>

<E>  

(each in %, 0.00001 to 99.99999)

4.27%

4.88%

4.27%

Config -  Rx Meas 
Limits

set_RBER_class0_samples 1,000 to 10,000,000 15000 Test -  Rx Meas 
(RBER)

set_RBER_class1_limits <A>

<B>

<E>  

(each in %, 0.00001 to 99.99999)

0.23%

0.23%

0.23%

Config -  Rx Meas 
Limits

set_RBER_class1_samples 1,000 to 10,000,000 15000 Test -  Rx Meas 
(RBER)

set_rx_class A |  B |  E A Config -  Mobi le 
Parameters

set_rx_class_usage f ixed |  reported reported Conf ig -  Mobi le 
Parameters
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Results

While the test runs, a progress bar  displays the accumulat ion of  samples.

When the test ends, the RF Gen Level is returned to i ts or iginal  value.

Fai lure of more than one RBER sub-test is counted as a single test fai lure in the overal l  Results 
Summary.

I f  test  completes … Example

Results of  (
required (

sub- tests (

Rx RBER, CH 964/3 PLxx -115.0 dBm  
                MER 0.00000% (0.04500)
Class 0, 12.34567% (4.27000),  FAIL
Class 1, 0 .12300% (0.23000)

I f  test fai ls to complete … Example
Timeout Rx RBER, CH 964/3 PLxx -115.0 dBm, No bursts,  FAIL

Fai led  TCH Rx RBER, CH 964/3 PLxx -115.0 dBm, Not  in a  cal l ,  FAIL
Fai l  Duplex Rx RBER, CH 964/3 PLxx -115.0 dBm, Not  a duplex cal l ,  FAIL

Loopback fai lure Rx RBER , CH 964/3 PLxx -115.0 dBm, No loopback, FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analog Duplex System
Registration Test

test_registration [test_mode]

Summary

The test_regist rat ion command checks the abi l i ty of  the mobi le to  Register  ( ITSI Attach) at  
Power on. I f  the mobi le does not register  within the speci f ied T imeout per iod 
(defaul t  30 seconds),  the test  exi ts.

Fol lowing ITSI at tach registra t ion,  the Test  Set waits for  a speci f ied period for the mobi le to 
complete i ts group attachment  process.

Opt ional ly,  the Test Set conf i rms that  the mobi le  is in  TT Test Mode.

Command Parameters

Related Script  Commands

Command Parameters Default  Value Equivalent Tile
set_access_param -53 to -23 ( in dBm, 

internal ly converted 
to nearest 2 dB step)

-45 dBm Conf ig -  System ID & 
Access Parameters

set_base_advanced_l ink not_supported |  
supported

not_supported Config -  Base Services

set_base_air_interface_encryption not_avai lable |  
avai lable

not_avai lable Conf ig -  Base Services

set_base_circuit_mode_data_service not_supported |  
supported

not_supported Config -  Base Services

set_base_migrat ion not_supported |  
supported

supported Config -  Base Services

set_base_minimum_mode_service never_used |  
may_be_used

never_used Config -  Base Services

set_base_power_off_deregistrat ion not_required |  
required

required Config -  Base Services

set_base_power_on_registrat ion not_required |  
required

required Config -  Base Services

set_base_priority_cell no |  yes yes Conf ig -  Base Services
set_base_reserved not_avai lable |  

avai lable
not_avai lable Conf ig -  Base Services

set_base_system_wide_services not_supported |  
normal_mode

normal_mode Config -  Base Services

set_base_tetra_packet_data_service not_avai lable |  
avai lable

not_avai lable Conf ig -  Base Services

set_base_tetra_voice_service not_supported |  
supported

supported Config -  Base Services

set_BCC 0 to 63 01 Conf ig -  System ID & 
Access Parameters

Parameter
[test_mode] Optional  parameter  that conf i rms the mobi le has per formed an 

extended TT Test  Mode regist rat ion.
Subject  to  Export  Control ,  see Cover Page for  detai ls .

3-14



Analog Duplex System
Related Script  Commands  (cont)

Results

Command Parameters Default  Value Equivalent Tile
set_channel_plan <“p lan_name”> (except  

no_plan)
“TETRA 
380-400 
+12.5”

Conf ig  -  Channel Plan

set_control_channel 0 to 4095 /  L imits set  by 
current  Channel Plan

3600 Test -  RF Sett ings

set_group_attach_wait 0 to 99 ( in  sec) 25 sec AutoTest  -  (No Ti le)
set_GSSI 0 to 16777215 1 Config -  Mobi le 

Parameters
set_GSSI_usage f ixed |  reported reported Config -  Mobi le 

Parameters
set_LA 0 to 16383 00001 Config  -  System ID & 

Access Parameters
set_max_tx_level 15 to 45  ( in  dBm, 

internal ly conver ted to 
nearest 5 dB step)

30 dBm Config  -  System ID & 
Access Parameters

set_MCC 0 to 999 001 Config  -  System ID & 
Access Parameters

set_min_rx_level_access -125 to -50  ( in dBm, 
internal ly conver ted to 

nearest  5dB step)

-125 dBm Config  -  System ID & 
Access Parameters

set_MNC 0 to 16383 00001 Config  -  System ID & 
Access Parameters

set_registrat ion_timeout 0 (no t imeout) |  5 to 99 
( in  sec)

30 sec AutoTest  -  (No Ti le)

set_SSI 0 to 16777215 00000001 Config -  Mobi le  
Parameters

set_SSI_usage f ixed |  reported reported Config -  Mobi le 
Parameters

I f  test completes.. . Example
Registrat ion 

Test Mode 4 A  
ITSI:  400/00003/00742200  
GSSI: 16777215 Selected

I f  test fails to complete.. . Example
Time out Registrat ion Timeout  30 -  No response,  FAIL
Test Mode Registrat ion Test Mode not  conf i rmed,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Place Calls From 3900 Test

test_testset_call  <type> [check | nocheck]

Summary

The test_testset_cal l  command checks the abi l i ty of  the mobi le to receive a cal l  f rom a Base 
Stat ion.

The type of cal l  is speci f ied in the <type> text str ing, f rom the opt ions shown.  Aerof lex 
recommends to use the phone  type ( i f  the mobi le supports this type) to avoid the need to hold 
the PTT switch on the mobi le  dur ing subsequent  tests.

The defaul t  RF generator  level  for  the test  is -80 dBm; user can change value as needed.  The 
mobi le power (default  leve l  9 for GSM, 5 for DCS 1800/PCS 1900, 9  for  MULTI DCS/MULTI  PCS) 
and t iming advance (defaul t  0 bi ts)  are as speci f ied under Test Conf igurat ion.

Command Parameters

Related Script  Commands

Parameter
<type> group |  pr ivate |  phone |  emergency |  user
[check |  nocheck] Optional  parameter  to temporar i ly over-r ide the ef fect of  any 

preceding set_place_cal l_typecheck command

Command Parameters Default Value Equivalent Tile
set_emergency_call_params group |  individual

simplex |  duplex

direct |  hook

<SSI>:  0 to 16777215

individual

simplex

direct

742200

Conf ig -  Cal l  Types

set_group_call_params <PRI#>:  0 to 15

<SSI>:  0 to 16777215

00   

742200

Conf ig -  Cal l  Types

set_phone_call_params <PRI#>: 0 to 15

<ESN>: up to 24char   

n inc |  inc

00   

01438742200   

inc

Conf ig -  Cal l  Types

set_place_cal l_timeout 0 (no t imeout)  |  5 to 99 
( in sec)

20 sec AutoTest -  (No Ti le)

set_place_cal l_typecheck no |  yes yes AutoTest -  (No Ti le)
set_private_call_params simplex |  duplex 

direct |  hook

<PRI#>: 0 to 15

<SSI>:  0 to 16777215

simplex

hook

00

742200

Conf ig -  Cal l  Types

set_tch_t imeslot 1 |  2 | 3 |  4 3 Test -  RF Set t ings
set_traffic_channel 0 to  4095 /  Limits set by 

current  Channel  Plan
3700 Test -  RF Set t ings

set_user_call_params group |  individual

simplex |  duplex

direct |  hook

<PRI#>: 0 to 15

<SSI>: 0 to 16777215

<ESN>: up to  24char,  

n inc |  inc

individual

duplex

hook

00

16777186

742200

inc

Conf ig -  Cal l  Types
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Results

When the mobi le alerts (r ings) ,  the fol lowing Test Set prompt  appears: Please answer cal l .

When mobi le conf i rms acceptable ca l l  type as d i f ferent f rom the type speci f ied in the command, the 
cal l  type is modif ied, and a fai l  resul t  appears with the modif icat ion recorded, e.g.  Simplex>Duplex.

I f  test completes.. . Example
Within l imits Test Set  Cal l ,  GROUP CH 964/3 PL04  

or
Test Set  Cal l ,  MODIFIED CH 964/3 PL04

Limits exceeded Test Set  Cal l ,  GROUP CH 964/3 PL04, FAIL  
or
Test Set  Cal l ,  MODIFIED CH 964/3 PL04, FAIL

I f  test fails to complete.. . Example
Test Set  already in a cal l Test Set  Cal l ,  A lready in a cal l ,  FAIL
Call  not answered Test Set  Cal l ,  T imeout  20 -  No answer, FAIL
Type check Test Set  Cal l ,  Cal l  modif ied Simplex>Duplex,  FAIL
Protocol fa i lures Test Set  Cal l ,  Cal l  setup fai led, FAIL

Test Set  Cal l ,  Cal l  c leared down,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Place Calls From Mobile Test

test_mobile_call  <type> [check |  nocheck]

Summary

The test_mobi le_cal l  command checks the abi l i ty of  the mobi le to place a cal l  to a Base 
Stat ion.   The type of  cal l  is speci f ied in  the <type> text st r ing,  f rom the opt ions shown.

Command Parameters

Related Script Commands

Results

At star t  o f  test,  the fol lowing Test Set  prompt appears:  Please place a <type> call  from mobile .

When cal l  is placed,  Test  Set auto answers.

I f  type checking is selected, Test Set conf ines that mobi le makes correct type of  cal l  and, i f  
necessary, a fai lure is raised.  Checks:

Group:   Conf irm group cal l .

Pr ivate:   Conf irm individual cal l ,  not to a  Gateway SSI  and no ESN.

Phone:  Conf irm individual cal l ,  PSTN Gateway SSI and ESN are suppl ied.

Emergency:  Conf irm pr ior i ty = 15.

Parameter
<type> group |  pr ivate |  phone |  emergency
[check |  nocheck] Optional  parameter  to temporar i ly over-r ide the ef fect of  any 

preceeding

set_place_cal l_typecheck command

Command Parameters Default Value Equivalent Tile
set_place_cal l_timeout 0 (no t imeout) |  5 to  99 ( in sec) 20 sec AutoTest -  (No Ti le)
set_place_cal l_typecheck no |  yes yes AutoTest -  (No Ti le)
set_tch_t imeslot 1 |  2 | 3 |  4 3 Test -  RF Set t ings
set_traffic_channel 0 to 4095 /  Limits set by current 

Channel  Plan
3700 Test -  RF Set t ings

I f  test completes.. . Example
Mobi le Cal l ,  GROUP, CH 964/3 PL04  
Or
Mobi le Cal l ,  ACCEPTED, CH 964/3 PL04  
                   SSI:1234567890  ESN:12345678

I f  test fails to complete.. . Example
Test Set  already in a cal l Mobi le Cal l ,  A lready in a  cal l ,  FAIL
Mobile does not  place a cal l Mobile Cal l ,  Timeout 20 -  No cal l  setup,  FAIL
Type check Mobi le Cal l ,  Not a group cal l ,  FAIL
Protocol Mobi le Cal l ,  Cal l  setup fai led,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Call  Cleardown From 3900 Test

test_testset_clear

Summary

The test_testset_clear  command checks the abi l i ty of  the mobi le to end a cal l  on inst ruct ion 
from a Base Stat ion.

Command Parameters

None

Results

I f test completes.. . Example
Test Set  Clear,  Cleared down

I f  test fails to complete.. . Example
Test Set not in  a cal l Test Set  Clear,  Not in  a cal l ,  FAIL
Protocol Test Set  Clear,  No response, FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Call  Cleardown From Mobi le Test

test_mobile_clear

Summary

The test_mobi le_clear command checks the ab i l i ty of  the mobi le to end a cal l .

Command Parameters

Results

At start  of  test,  the fol lowing Test  Set prompt appears:  Please Clear Down call  from mobile .

I f  the message is ignored, the test t imes out.

Command Parameters Default Value Equivalent Tile
0 (no t imeout)  |  5 to 99 ( in sec) 20 sec AutoTest -  (No Ti le)

I f  test completes.. . Example
Mobi le Clear,  Cleared down

I f  test fails to complete.. . Example
Test Set not in  a cal l Mobi le Clear,  Not  in a cal l ,  FAIL
Mobile does not  clear  cal l Mobile Clear,  Timeout  -  No response, FAIL
Protocol Mobi le Clear,  No response, FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Deregistration Test

test_deregistration

Summary

The test_deregistra t ion command checks the abi l i ty of  the mobi le to deregister f rom a base 
stat ion af ter  rece iving the appropriate inst ruct ion.

Command Parameters

None

Related Script Commands

Results

At start  of  test,  the fol lowing Test  Set prompt appears:  Please Turn Off  The Mobi le Under Test .

I f  the message is ignored, the test t imes out.

Command Parameters Default Value Equivalent Tile
Set_deregistrat ion_timeout 0 (no t imeout) |  5 to  99 ( in sec) 20 sec AutoTest -  (No Ti le)

I f  test completes.. . Example
Deregistrat ion, Successful

I f  test fails to complete.. . Example
Timeout Deregistrat ion, T imeout 20 -  No response,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Speech Quali ty /  Tone /  Si lence Test

test_audio <type>

Summary

The Speech test  is a  subject ive one in which the user is asked to judge the qual i ty of  the 
complete audio-radio-audio path by speaking into the microphone of the mobi le and l istening 
to the result  f rom the ear  piece or speaker (delay approx.  2 seconds).

The Tone and Si lence tests in ject  ei ther a test  tone or  s i lence into the radio’s ear p iece or  
speaker.

Some mobi les may not support  speech when TT Test Mode has been selected, in which case 
this test should be disabled.

Command Parameters

Related Script  Commands

Results

During a Simplex cal l ,  when Speech  selected and PTT is not pressed,  user  is prompted to  Please 
press PTT .   When PTT is pressed, user is prompted to Please speak then release PTT .

Dur ing a Simplex cal l ,  when Tone  or Silence  selected and PTT is pressed,  user  is prompted to 
Please release PTT .

Dur ing a Simplex cal l  when the Test Set t ransmission starts,  user  is prompted to Please l isten to 
audio <type>  and select  Pass or Fai l .

At  the end,  the Test Set  conversat ion reverts to the same type as before the test.

Parameter

<type> speech |  tone |  s i lence

Command Parameters Default Value Equivalent Tile
set_audio_test_t imeout 0 (no t imeout) |  5 to  99 ( in sec) 20 sec AutoTest -  (No Ti le)
set_ptt_t imeout 0 (no t imeout) |  5 to  99 ( in sec) 20 sec AutoTest -  (No Ti le)

I f  test completes.. . Example
User selects “Pass” Audio Speech, CH 964/3, -80.5 dBm
User selects “Fai l” Audio Speech, CH 964/3, -80.5 dBm, FAIL

I f  test fails to complete.. . Example

User ignores “Pass/Fail”  request Audio Tone Pass /  Fai l  not se lected,  FAIL
Timeout (PTT press) Audio Speech, PTT not  pressed, FAIL
Timeout (PTT release) Audio Tone, PTT not released, FAIL
Not in call Audio Si lence, Not  in a cal l ,  FAIL
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 4

Common TETRA Configuration Ti les

Introduction
TETRA MS and BS Systems use Conf igurat ion Ti les that contain TETRA Base Stat ion and Mobi le 
parameters.   The base stat ion and mobi le parameters can be conf igured to sui t  speci f ic test 
requirements.  These parameters must be set correct ly on the Test Set in  order to test  a TETRA Mobi le 
radio.   This chapter  descr ibes the Conf igurat ion Ti les for TETRA BS, BS T1,  MS and MS T1 Systems.   
Ti le descr ipt ions are l isted in the order  that they appear on the Conf igurat ion Menu.

TETRA MS and BS Configurat ion Ti le layout  and parameter  funct ions are simi lar throughout  these 
TETRA System, however,  the parameters are separate and speci f ic to each TETRA System.  For  
example,  changes made on a TETRA MS Offsets Configurat ion Ti le  do not a f fect  the parameters on the 
TETRA BS Offsets Conf igurat ion Ti le.

The examples provided in this chapter  include screen shots from the TETRA MS System.  The layout of  
TETRA MS Ti les may vary from other TETRA Systems;  however,  un less otherwise noted,  f ie ld 
funct ional i ty is the same for  each system.

Refer to the 3900 Series Operat ion Manual for information on accessing Conf igugrat ion Ti les.   
Conf igurat ion Menu contents vary according to the TETRA System operat ing.   F ig.  4-1 shows the TETRA 
MS Conf igurat ion Menu.

Fig.  4-1  TETRA MS Conf igurat ion Menu
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Common TETRA Configurat ion Tiles
Channel Plans Configuration Tile

Fig. 4-2  TETRA MS Channel Plan Configurat ion Ti le

TETRA signal ing protocol uses Channel Numbers ra ther  than expl ic i t  f requencies to assign TETRA 
Mobi les to f requency channels.   TETRA Systems use Channel Plans to map the upl ink (MS Tx) 
f requency and the downl ink (MS Rx) f requency to these Channel Numbers.  TETRA Mobi les and Base 
Stat ions conforming to TIP (TETRA Interoperabi l i ty Prof i le) use the standard Channel Number ing 
scheme as def ined in ETSI TS 100 392-15.  The 3900 pre-def ined Channel Plans fol low this Channel 
Numbering scheme.

A User Def ined Channel Plan created and saved in  any of  the TETRA Systems is avai lable for  select ion 
in a l l  of  the TETRA Systems.

TETRA MS T1
Configur ing Channel Plans for TETRA MS T1 is s imi lar  to conf igur ing those for  TETRA MS, with  the 
fol lowing noted except ions:

● TETRA MS T1 System does not use channel assignments, therefore,  a Channel Plan does not 
need to  be selected.  Use Channel  Numbers (with a  Channel Plan)  or select No Plan to enter 
RF Generator  and RF Analyzer frequencies.

● When using a Channel Plan, the carr ier  number and related parameters are included in  the 
T1 signal.  When No Plan is selected, these parameters are set to Zero.   The Channel Plan on 
the 3900 may need to be set  to No Plan according to mobi le funct ional i ty.

● A User Def ined Channel  Plan created and saved in a TETRA System is avai lab le for se lect ion 
in ALL of the TETRA Systems.

● The mobi le may require the Test Set  to use a di f ferent Channel  Plan in TETRA MS T1 Test 
Mode than is used in TETRA MS mode, or  i t  may require the use of No Plan.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Common TETRA Configurat ion Tiles
TETRA BS and BS T1
Configur ing Channel Plans for TETRA BS and BS T1 is s imi lar to conf igur ing those for TETRA MS, 
with the fol lowing noted except ions:

● The Test Set  RF Analyzer f requency must  be set to match the frequency of the base stat ion 
transmit ter.   This sett ing may be entered ei ther expl ic i t ly  in Hz or  by using a Channel 
Number. 

● I f  a Channel Number is used,  the Channel Plan selected must match the one used by the 
base stat ion, so that  the Channel Number entered corresponds to the frequency of the base 
stat ion t ransmit ter.

● As an al ternat ive, the Test  Set can be set to the BS Tx frequency by select ing No Plan  on the 
Channel Plan Configurat ion Ti le .

The Spectrum Analyzer can be used to ident i fy the frequency of the Base stat ion transmi t ter  i f  i t  
is not  known.

Predefined Channel Plans
When a Base stat ion is designed to use one of the standard TETRA Channel Plans, se lect the 
necessary Channel Plan from the drop-down menu on the Channel Plan screen.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Common TETRA Configurat ion Tiles
System ID & Access Parameters Configuration Tile

Fig. 4-3  TETRA MS System ID & Access Parameters Configurat ion Ti le

Field Definit ions
Base Station Identity Parameters

The correct MCC and MNC must be set to al low the mobi le  to recognize the downl ink signal ing 
from the Test Set.   Contact the manufacturer or  TETRA Network Operator  supplying the mobi le to 
obta in th is informat ion.

Mobile Country Code (MCC)
Sets the MCC sent to  the mobi le in the Broadcast Synchronizat ion Informat ion.  The MCC 
Text drop-down menu selects an MCC by name i f  the MCC is known.   Range is 0 to 999 
(decimal).

To test  a mobi le  using TETRA Test  Mode (TT),  set the MCC to 001,  otherwise set the MCC to 
the code appropriate for the mobi le under test.

Mobile Network Code (MNC)
Sets the MNC sent to the mobi le in the Broadcast  Synchronizat ion Information.   Range is 0 to 
16383 (decimal).   

To test a mobi le using TETRA Test Mode (TT),  set  the MNC to 00001, otherwise set  the MNC 
to the code appropr iate  for  the mobi le  under test.

Base Color Code (BCC)
Sets the BCC sent  to the mobi le in  the Broadcast  Synchronizat ion Informat ion.  Range is 0  to 
63 (decimal) .

Set t ing the BCC to 0 causes the scrambl ing sequence for  al l  logical  channel types to be 
generated wi th an al l  zeros scrambl ing seed for  the BSCH, regardless of the values of 
MCC and MNC.  Some TETRA terminals do not support  BCC value 0.

Location Area (LA)
Sets the LA sent to the mobi le in  the System Informat ion.  Range is 1 to 16383 (decimal) .
Subject  to  Export  Control ,  see Cover Page for  detai ls .

4-4



Common TETRA Configurat ion Tiles
Access Parameters
The parameters on the System ID & Access Parameters Conf igurat ion Ti le def ine the way the 
mobi le behaves with respect to the RF Level received from the Test Set .   Default  values are 
sui tab le for most  mobi les.

Min Rx Level  For Access
Defines the min imum RF Generator  Level the mobi le accepts before i t  at tempts to register 
with the Test Set.   The value should be set  to  a value lower than the RF Generator  Level  to 
ensure registrat ion (e.g. -125 dBm).  Range is -125 to -50 dBm, in 5  dB steps.  Defaul t  
sett ing is -125 dBm.  

The RF Generator  Level also af fects the behavior of  the mobi le  when performing ce l l  re-
select ion.  For  addi t ional  information, refer  to sect ion t i t led Neighbor Cel l  Broadcast ,  Cel l  
Select ion,  Cel l  Re-se lect ion and Cal l  Restorat ion in Chapter 5,  TETRA MS System.

Max Tx Level
Defines the maximum power level  the mobi le is permit ted to t ransmit  when using Openloop 
Power Contro l  ( l ink control) .   Default  sett ing is 30 dBm. 

Access Parameter
Parameter  is used by the mobi le,  along wi th the measurement  of  the mobi le’s received RF 
Level ( the Test  Set ’s RF Generator Level) ,  to  determine the power level  t ransmit ted when 
using Openloop Power Control  ( l ink control) .   Default  value of  -45 dBm, which should achieve 
+30 dBm t ransmission by a mobi le  when RF Generator Level is set to -75 dBm.  The Access 
Parameter  is also used by the Test Set to adjust i ts input a t tenuat ion to sui t  the est imated 
mobi le power level .

TETRA MS T1 System ID & Access Parameters Config Ti le
Configur ing System ID and Access Parameters for  TETRA MS T1 is s imi lar  to  conf igur ing those for 
TETRA MS, with the fol lowing noted except ions:

● Base Stat ion Ident i ty Parameters,  i .e.  MCC, MNC and BCC may or may not require speci f ic 
test  values for  System ID & Access Parameters.   Refer to the mobi le manufacturer for  
information on using T1 Test Mode and T1 Loopback.

● TETRA MS T1 does not contain a Locat ion Area (LA) Parameter .

TETRA BS System ID Configuration Ti le
Configur ing System ID Parameters for TETRA BS is simi lar to conf igur ing those for  TETRA MS, with 
the fol lowing noted except ions:

● TETRA BS is l imited to Base Stat ion Ident i ty Parameters.

● The Ident i ty Deta i ls of  the Base Stat ion (MCC, MNC, and BCC) are normal ly t ransmit ted 
within the base stat ion signal.   Stat ion ID parameters obtained from the base stat ion signal 
are shown on the Operat ions/Status Ti le .

● Ident i ty Detai ls are obtained automatical ly f rom the Base stat ion under test by select ing the 
Update -  Automat ic feature on the TETRA BS System ID Conf igurat ion Ti le.   These values 
are selected manual ly when Update -  Manual  is selected.

● Measurements performed on the base stat ion t ransmit ter are unaf fected by the set t ings on 
the TETRA BS System ID Conf igurat ion Ti le.   The base stat ion ident i ty only needs set 
correct ly for the purpose of  decoding System Information in the base stat ion signal,  or for 
decoding the content o f the demodulated data captured and displayed when Data Display 
Mode is selected ( refer to sect ion t i t led Using Data Display Mode).
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA BS T1 System ID and Sync Configurat ion Ti le
Configur ing System ID Parameters for TETRA BS T1 is s imi lar  to conf igur ing those for TETRA BS, 
with the except ion that  TETRA BS T1 includes Base Stat ion Ident i ty Parameters and Base Stat ion 
Sync Parameters.

Field Definit ions
Base Station Sync

When test ing a base stat ion using the TETRA BS T1, the Test Set must be synchronized with  the 
frame structure of  the base stat ion signal.   Base Stat ion Sync sett ings control  parameters 
associated with the synchronizat ion funct ion. 

Mode
Auto

When Auto mode is selected, synchronizat ion is achieved by locking the Test Set  to the base 
stat ion signal.   The RF Signal f rom the base stat ion is fed to the RF Input of  the Test  Set .

Pulse
When Pulse mode is selected, synchronizat ion is achieved by a physical  connect ion to the 
Sync BNC connector  on the rear  of  the Test  Set.

Auto Sync Path Offset
The Auto Sync Path Offset parameter controls the t ime offset between the downl ink frame 
structure and the T1 Upl ink Signal f rom the Test Set.   Posi t ive values advance the t iming of the 
Test Set  s ignal,  causing i t  to be generated ear l ier;  negat ive values delay the t iming of the Test 
Set  s ignal re lat ive to the Base stat ion downl ink frame structure.

Sync Pulse Offset
The Sync Pulse Of fset parameter  controls the t ime of fset between the sync pulse from the base 
stat ion  pulse and the T1 Upl ink Signal f rom the Test Set.   Range is 0 to 1.02 s in increments of 
1 s.

Sync Pulse Edge
The Sync Pulse Edge parameter selects whether  t iming is referenced to the r is ing or  fal l ing edge 
of the base stat ion’s synchronizat ion pulse.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Parameters Configuration Tile
The Mobi le Parameters Ti le  al lows changes to be made to the mobi le  rad ios’s SSI,  GSSI,  Power Class 
and Receiver Class.  These parameters are speci f ic to  TETRA MS and MS T1 Systems. 

Fig . 4-4  TETRA MS Mobi le Parameters Conf igurat ion Ti le

Field Definit ions
Short  Subscriber ID (SSI)

The Short  Subscr iber Ident i ty is used by the Test  Set to make ca l ls or  send messages to the 
mobi le.   The repor ted value is automatical ly updated when a mobi le registers with  the Test  Set.   
To use a manual ly entered value, se lect Use Fixed and enter the desired values in the data 
f ie lds.

Group Short Subscriber ID (GSSI)
The Group Short  Subscr iber  Ident i ty is used by the Test Set  to make a group ca l l  or send a group 
addressed message to the mobi le.   The repor ted value is automatical ly updated when the mobi le 
informs the Test  Set i t  has selected a group.   I f  the mobi le does not select a group, this 
parameter  defaul ts to the last  group se lected.   When a mobi le has at tached mult ip le groups, 
select Use Fixed and enter ing values in the data f ie lds to set this value manual ly.

Energy Economy Mode (EEM)
This f ie ld is avai lab le in TETRA MS when opt ion 390XOPT114, TETRA Energy Economy Mode, is 
instal led in the Test Set.   The parameters in this sect ion of  the Mobi le Parameters Conf igurat ion 
Ti le def ine how the Test Set conf igures the energy economy mode used to communicate with the 
mobi le.   The TETRA MS Protocol History  Ti le displays the requested energy economy mode.  The 
Operat ions/Status T i le  provides sof t  keys that select  the energy economy mode requested by the 
Test Set .

Fixed al lows the Test  Set to over  r ide the EEM requested by the mobi le dur ing cal l  regist rat ion.

Use Reported forces the Test Set to accept the EEM requested by the mobi le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Power Class
The Power Class of the mobi le is used by the Test  Set  to  determine the maximum power level  
expected from the mobi le .   The Power Class of the mobi le is used to indicate the accuracy of the 
Test Set ’s est imat ion of the mobi le power level  displayed.  When l imits are enabled the Power 
Class decides the Pass/Fai l  l imits for the Tx Power measurement and bar graph.

I f  the mobi le has completed an extended TT Test  Mode registrat ion the reported value is updated 
to the value received from the mobi le.   I f  the mobi le does not support  TT Test Mode regist rat ion, 
select Use Fixed and enter  the f ixed value.

During Openloop Power Contro l ,  a  TETRA Mobi le has a to lerance of ± 4 dB on i ts RSSI 
measurement which dictates the transmit  power level  step used.  Therefore, the mobi le may 
be t ransmit t ing on a higher or  lower level  than the power level  step est imated by the Test  
Set .   However,  the mobi le should not t ransmit  at  a level  higher than i ts power class, or  higher 
than the TxPWR _MAX_CELL parameter,  nor lower than 15 dBm.

Receiver Class
The Receiver Class of the mobi le indicates the mobi le ’s receiver sensi t ivi ty.   The Receiver Class 
sett ing is used by the Test Set  to determine the l imits used for  Rx BER/RBER/MER 
Measurements.

When the mobi le has completed an extended TT Test Mode registrat ion,  the reported Receiver  
Class is updated to the va lue received from the mobi le.   When the mobi le does not support  TT 
Test Mode regist rat ion, se lect Use Fixed and manual ly enter a f ixed value.

TETRA MS T1
TETRA MS T1 Mobi le Parameters are simi lar  to the TETRA MS with the except ion that TETRA MS T1 
mobi le parameters are l imited to Power Class and Receiver Class.   Funct ional i ty o f these f ie lds is 
ident ical  to TETRA MS.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Call  Types Configuration Tile
The Cal l  Types Configurat ion Ti le  def ines parameters for the se lected Cal l  Type.   A Cal l  Type is 
selected f rom the Cal l  Type drop-down menu,  which displays the associated Ti le.   Each Cal l  Type opens 
a speci f ic disp lay Ti le.   Fig.  4-5 shows the Cal l  Type Ti le for Group Cal l  types.  

Parameters can be conf igured for each cal l  type:  some parameters for  some cal l  types are pre-
conf igured.   Parameters that  can be edi ted are displayed in a  numer ic ent ry box or a drop-down 
select ion box as appropr iate.   This Ti le is speci f ic to the TETRA MS System.

Not  al l  combinat ions of  cal l  type opt ions are val id.   I f  an inval id  combinat ion is selected the cal l  may 
fai l .

F ig.  4-5  TETRA MS Cal l  Type Drop-down Menu

Call  Type Parameters
The fol lowing tables show the Cal l  Type parameters for each cal l  type,  with the defaul t  values and 
avai lab le ranges, or pre-conf igured values where appropriate.

Group Call

Parameter Defaults or 
Pre-configured Value

Range

Group/Individual Group Cal l Pre-def ined va lue

Simplex/Duplex Simplex Cal l Pre-def ined va lue
Signal ing Type Direct  Pre-def ined va lue
Pr ior i ty 00 00 to  15

Cal l ing Party SSI 742200 (Test Set) 00000000 to 16777215
ESN Not Included Pre-Def ined value
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Private Call

Phone Call

Emergency Call

User Defined
User Def ined cal l  types al low a ca l l  type to  be set up for  speci f ic requirements.  Avai lable 
parameters are:

Parameter Defaults or 
Pre-configured Value

Range

Group/ Individual Individual Cal l Pre-def ined value
Simplex/Duplex Simplex Cal l S implex Cal l ,  Duplex Cal l
Signal ing Type Hook Direct,  Hook

Pr ior i ty 00 00 to 15
Cal l ing Party SSI 742200 (Test Set) 00000000 to 16777215
ESN Not Included Pre-Def ined value

Parameter Defaults or 
Pre-configured Value

Range

Group/ Individual Individual Cal l Pre-def ined value
Simplex/Duplex Duplex Cal l Pre-def ined value

Signal ing Type Hook Pre-def ined value
Pr ior i ty 00 00 to 15
Cal l ing Party SSI 16777184  

(PSTN gateway)
Pre-def ined value

Cal l ing Party ESN 01438742200 0 to 
999999999999999999999999  
Up to 24 digi ts

ESN Included Included,  Not included

Parameter Defaults or 
Pre-configured Value

Range

Group/Ind ividual Individual  Cal l Individual Cal l ,  Group Cal l
Simplex/Duplex Simplex Cal l Simplex Cal l ,  Duplex Cal l

Signal ing Type Direct Direct,  Hook
Pr ior i ty 15 Pre-def ined va lue
Cal l ing Party SSI 742200 (Test Set) 00000000 to 16777215

ESN Not Included Pre-Def ined value

Parameter Defaults or 
Pre-configured Value

Range

Group/Ind ividual Individual  Cal l Individual Cal l ,  Group Cal l

Simplex/Duplex Duplex Cal l Simplex Cal l ,  Duplex Cal l
Signal ing Type Hook Direct,  Hook

Pr ior i ty 00 00 to  15
Cal l ing Party SSI 16777186  

(PABX gateway)
00000000 to 16777215

Cal l ing Party ESN 01438742200 0 to 
999999999999999999999999  
Up to 24 digi ts

ESN Included Included, Not included
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Call  Timers & Trunking Configuration Ti le
Cal l  Timers & Trunking parameters are set f rom the Cal l  Timers & Trunking T i le.   These parameters 
control  Test  Set  behavior dur ing a cal l .   Some of these parameters only apply to simplex cal ls.   The Cal l  
Timers & Trunking Conf igurat ion Ti le is  speci f ic to the TETRA MS System.

Fig.  4-6  TETRA MS Cal l  Timers & Trunking Conf igurat ion T i le

Field Definit ions
Trunking Type

The Trunking Type determines the channel  assignment dur ing quiet  per iods in  a simplex cal l .

Message
Mobi le is al lowed to stay on the Traff ic Channel,  which becomes an FACCH.  Default  
Trunking Type is Message.

Transmission
Mobi le is assigned back to MCCH.

Quasi-transmission
Mobi le is al lowed to stay on the Traff ic Channel,  which becomes an FACCH, but returns to 
MCCH when the Quasi-Transmission Trunking (QTT) hang t imer expires.

Some terminals may only support  QTT for indiv idual  (pr ivate)  cal ls,  not for  group cal ls.  I f  
the terminal being tested does not support  QTT in a group cal l ,  set the Group Cal l  Hang 
Timer to  expire ear l ier  than the Quasi Tx Trunking Hang Timer; as an al ternat ive select a 
di f ferent Trunking Type.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Simplex Traff ic Channel Type
Dur ing a simplex cal l ,  the mobi le under test  is e i ther  receiving traf f ic on a downl ink t raf f ic 
channel  or t ransmit t ing t raf f ic on an upl ink t raf f ic channel.   The Simplex Traff ic Channel Type 
determines the conf igurat ion of the corresponding upl ink or downl ink channel  when the mobi le is 
receiv ing or  t ransmit t ing.

DL and UL TCH
Both the upl ink and downl ink channels are always conf igured as t raf f ic channels dur ing 
act ive speech per iods.  This conf igurat ion matches the si tuat ion on a real  base stat ion when 
one or more mobi les part ic ipat ing in the cal l  are present in the same cel l ,  and the base 
stat ion is relaying the t raf f ic f rom the upl ink to the downl ink channel.   When the mobi le under 
test  is receiving on the downl ink channel,  the up l ink channel is assumed to be in use by the 
transmit t ing mobi le.   I f  the mobi le under test  needs to send signal ing to the base stat ion 
(e.g.,  to request t ransmit  permission or  to end the cal l )  i t  can only do so by wait ing for Frame 
18.

TCH and FACCH
During act ive speech periods, ei ther the upl ink or the downl ink channel is conf igured as a 
Traff ic Channel;  the other  channel is conf igured as FACCH.  This conf igurat ion matches the 
si tuat ion on a real  base stat ion when the other mobi le(s) part ic ipat ing in the ca l l  are not 
present in the same cel l  as the mobi le under test.   When the mobi le under test is receiving on 
the downl ink channel,  the upl ink channel is conf igured as FACCH and is avai lable  for  
immediate signal ing without wait ing for Frame 18.

Test Set Transmit Mode
Test Set  Transmit  Mode al lows users to select the Test Set behavior  on a simplex cal l  when the 
mobi le is not  t ransmit t ing.  Opt ions are:

None
The Test Set  does not automat ical ly s imulate another user t ransmit t ing when the mobi le  
under test is not t ransmi t t ing.  Press the PTT but ton on the mobi le at any t ime to  request 
t ransmission or the user can manual ly s imulate another user transmit t ing.  Group cal ls are 
subject  to the Group Cal l  Hang Timer set t ing.

Timed Mode
When the PTT but ton of  the mobi le under test  is released, the Test  Set  waits for  the Test Set 
Quiet Time period.   Dur ing the Quiet  Time per iod the mobi le’s PTT button may be pressed 
again to request t ransmission.  I f  the mobi le’s PTT button is not pressed,  the Test  Set 
s imulates another  user talk ing for the Test Set  Transmit  T ime period, af ter which i t  rever ts to 
Quiet Mode.  During Quiet Mode the mobi le’s PTT button may be pressed again to  request 
t ransmission.  In  a group cal l ,  the maximum durat ion of Quiet Mode is determined by the 
Group Cal l  Hang Timer per iod.  When the Group Cal l  Hang Timer expires,  the Test Set  
automatical ly c lears down a group cal l .   The Transmit  Mode defaul t  sett ing is Timed.

Continuous Mode
When the PTT but ton of  the mobi le under test is  released, the Test Set immediately s imulates 
another user talk ing for  an indef ini te length of  t ime.   Depending on the mobi le,  i t  may be 
possible  to interrupt the other user and request  to transmit  by pressing the mobi le’s PTT 
button again.  Timer values do not apply when Cont inuous Mode is selected.  

To keep the mobi le receiver open in a simplex cal l ,  select Cont inuous Mode as the Test 
Transmit  Mode or  select  None and manual ly control  Test Set t ransmission.

Test Set Quiet Time
Def ines the per iod for  which the Test Set waits af ter the mobi le’s PTT button is released before 
simulat ing another  user  talk ing in  Timed Mode.  Range is 0 to 30 s.   Default  sett ing is 2 s.

Test Set Transmit Time
Def ines the per iod for  which the Test  Set  s imulates another  user  talk ing in Timed Mode.  Range 
is 1 to 30 s.   Defaul t  sett ing is 2 s.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Quasi Tx-Trunking Hang Timer
Determines the per iod for which the Test Set  monitors the Traf f ic Channel in a Quiet  State 
(FACCH) before returning the mobi le to the MCCH.  This parameter only appl ies to QTT.  Range 
is 1 to 30 s.   Defaul t  sett ing is 5 s.

Group Call  Hang Timer
Def ines the maximum quiet  per iod in group cal l ,  in  Timed Mode or when mode is set to None,  
af ter which the Test Set  automatical ly c lears down the group ca l l .   Range is 1 to  30 s.   Default  
sett ing is 15 s.

The Hang Timer value should be longer than the Test  Set Quiet  Time per iod, otherwise a 
group cal l  is c leared down before the Test Set has an opportun i ty to simulate another  user  
talk ing.

Test Set  Answer Mode
When a Hook Signal ing Cal l  is set up f rom the mobi le to the Test  Set ,  the Test Set enters the 
Alert ing State,  represent ing the per iod when the cal l ing party is wait ing for  the cal led par ty to 
answer the cal l .   I f  the Test Set Answer Mode is set to Auto,  the Test Set  automatical ly s imulates 
the ca l led party answer ing the cal l  af ter  the Test Set  Auto Answer Time.  I f  the Test Set Answer 
Mode is set to Manual,  the Test Set only answers the cal l  i f  the [Answer]  soft  key is pressed; 
however,  i t  is possib le to  simulate the cal led par ty reject ing the mobi le or iginated cal l  by 
pressing the [Reject ]  sof t  key.

Test Set  Answer Mode should be set  to Auto so user can set  up and clear down cal ls on the 
mobi le f rom with in a Measurement  Ti le without having to return to the Operat ions/Status Ti le  
to answer the cal l .

Test Set Auto Answer Time
Sets the t ime the Test Set  waits dur ing the Aler t ing State of a  mobi le or ig inated hook 
signal ing cal l  before automat ical ly answer ing the cal l .   When the cal l  is answered i t  enters 
the conversat ion state on the t raf f ic channel.   During this t ime a Cal led Party Alert ing tone 
should be heard from the mobi le,  and the user has the opt ion of manual ly answer ing or 
reject ing the cal l  i f  a suff ic ient ly long Auto Answer Time has been set.   I f  the Auto Answer 
Time has been set with a t ime of 0 s,  mobi le or iginated cal ls go straight into conversat ion 
without  a de lay.  This parameter only appl ies when Test  Set  Answer Mode is set  to Auto.  
Range is 0 to  30 s.   Default  sett ing is 2  s.

Test Set  Call  Abort Mode
When a Hook Signal ing Cal l  is set up f rom the Test Set to the mobi le,  the mobi le enters the 
Alert ing State and the Test Set waits for the user  to answer the cal l  on the mobi le.   I f  Test 
Set  Cal l  Abor t  Mode is set  to Auto, the Test Set automat ical ly s imulates the ca l l ing party 
hanging up i f  the cal l  is not answered with in the Test  Set Auto Cal l  Abort  Time.   I f  Test Set 
Cal l  Abort  Mode is set to  Manual,  the Test Set does not automatical ly abort  the cal l ;  the cal l  
is manual ly aborted by pressing the [Abort ]  sof t  key.

Test Set  Auto Call  Abort Time
Sets the t ime the Test Set waits dur ing the mobi le Alert ing State of a mobi le terminated hook 
signal ing cal l  before automatical ly abor t ing the cal l  (s imulat ing the cal l ing par ty hanging up) .   
I f  the Test  Set ’s Auto Cal l  Abort  T ime has been set to  a suff ic ient ly long t ime,  the mobi le may 
reject the unanswered ca l l  before the Test Set  automatical ly abor ts i t .   This parameter only 
appl ies when the Test  Set Cal l  Abor t  Mode is set to Auto.  Range is 1 to  
300 s.   Default  sett ing is 65 s.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Talkback Buffer Time
When the mobi le is t ransmit t ing, the incoming speech is recorded in the Talkback Buffer.   
The contents of  the Talkback Buf fer  are replayed for subsequent t ransmission from the Test  
Set  to the mobi le.   Range is 1 to 30 s.

When set to  2 s,  the last  2 s of  incoming speech are recorded and replayed repeatedly dur ing 
the simplex Test Set t ransmission.  During duplex operat ion, the last  2  s of  incoming speech 
are cont inuously re-t ransmit ted with a delay of 2 s.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Messages Configuration Tile
The Messages Conf igurat ion Ti le is conf igured to meet the requirements of  the message type to be used 
for  test ing.  Ti le layout and parameters vary accord ing to the Message Type selected.  This sect ion 
descr ibes the parameters on each type of  Message Ti le .   Refer to the sect ions t i t led Sett ing up Cal ls to 
and from the Mobi le  and Mobi le Orig inated Short  Data (SDS) Message in Chapter 5  for  informat ion on 
sending and receiving messages.  

Status Message Ti le

Fig. 4-7  TETRA MS Status Message Ti le

Field Definit ions
Group/Individual

Selects the addressing of the status message sent.   Opt ions are Group Message or Individual 
Message.  Defaul t  set t ing is Individual Message.

Call ing Party SSI
Selects a Cal l ing Party SSI within the range 00000000 to  16777215 for the status message.  
Enter decimal,  HEX or se lect f rom the avai lable  drop-down menu.  Default  sett ing is 742200 
(Test Set) .

Status Message
Enters a status message within  the range 0000 to FFFF HEX.  Enter  decimal,  HEX or select f rom 
the drop-down menu.  Default  sett ing is FEFF HEX (CALLBACK).  This parameter  is def ined on 
the Status Message Conf igurat ion T i le.

Call ing Party ESN
This f ie ld def ines the Cal l ing Party ESN.  

ESN character ist ics:

● Limited to 24 d igi ts/characters.

● Formatted l ike a te lephone number, (e.g.  01438742200).

● ESN permit ted characters are 0123456789*# and +.

Included/Excluded
Selects whether or not the ESN Type 3 opt ional  element  is Included in the message.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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SDS Type 1,  2 & 3 Messages Configuration Ti le

Fig. 4-8  TETRA MS SDS -  Type 1, 2 and 3 Message Ti le

Field Definit ions
Group/Individual

Selects the addressing appl ied to  sent SDS Type 1,  2 and 3 messages.  Opt ions are Group 
Message or Individual Message.   Defaul t  sett ing is Individual Message.

Call ing Party SSI
Selects a Cal l ing Party SSI within the range 00000000 to  16777215 for SDS Type 1,  2 and 3 
messages.  Enter  decimal,  HEX or  select f rom the avai lable drop-down menu.  Default  sett ing is 
742200 (Test Set) .

Priority
Sets pr ior i ty level  assigned to message.

0 = Normal (Default )

1 = High

2 = Pre-empt ive

3 = Emergency

SDS Type 1 Message
Sets the SDS Type 1 message.   Range is 0000 to  FFFF HEX.  Default  sett ing is 5431 HEX  
(ASCII T1) .

SDS Type 2 Message
Sets the SDS Type 2 message.   Range is 00000000 to FFFFFFFF HEX.  Default  sett ing is 
54595032 HEX (ASCII  TYPE2).

SDS Type 3 Message
Sets the SDS Type 3 message.   Range is 00000000 00000000 to FFFFFFFF FFFFFFFF HEX.  
Default  sett ing is 54595045 33534453 HEX (ASCII TYPE3SDS).
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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SDS Type 4 -  SDS-TL Text Message
Use Type 4 SDS-TL Text Messages to send a text message to a mobi le and to conf igure the Test  Set  
to handle the SDS Transport  Layer  (SDS-TL) protocol operat ions.

Fig.  4-9  TETRA MS SDS Type 4 -  SDS-TL Text Message Ti le

Field/Soft Key Definit ions
Group/Individual

Selects the addressing of the sent SDS-TL Text  Message.   Opt ions are Group Message or  
Individual Message.  Defaul t  sett ing is Individual Message.

Call ing Party SSI
Allows a Cal l ing Party SSI  to be entered.  Range is 00000000 to 16777215 for the SDS-TL text  
message.  The user  can enter  decimal ,  HEX or  select  f rom the drop-down menu.

Report Type
Requests the type of  report  sent  by the mobi le in response to  the SDS-TL Text Message.  
Opt ions are None, Received, Consumed or Received and Consumed.  Defaul t  sett ing is None.

The mobi le may not send the type of  report  requested or  any repor t .   The mobi le should not 
send a report  i f  the requested repor t  type is None.

Report Size
Requests e i ther  a Short  Report  f rom the mobi le (Status Message) or a Standard Report   
(SDS-TL Standard Report) .   Defaul t  set t ing is Short .

The mobi le  may not  send a report  or i t  may not send the size of report  requested.  A report  is 
not sent when the requested report  type is None.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Text Coding
Selects i f  the text message is sent to the mobi le in standard 8-bi t  TETRA compat ible text coding 
or 7-bi t  GSM compatible text  coding.  Opt ions are 7-bi t  (GSM) or 8-bi t  Lat in (TETRA).  Default  
sett ing is 8-bi t  Lat in (TETRA).

Some mobi les may not be capable of  receiving 7-b i t  coded text messages.

Time Stamp
Selects i f  a t ime stamp is included in the text  message sent to the mobi le.   Opt ions are Included 
or Not  Included.  Defaul t  set t ing is Not Included.

Time stamping information consists of  month,  day, hours, minutes, and is obtained f rom the 
Test Set  real  t ime clock.  The real  t ime clock is set f rom the Uti l i t ies menu, I /O Sett ings, 
Clock Ti le .   I f  a  mobi le displays a year ,  i t  has been obtained f rom i ts own in ternal  calendar:  i t  
is not  par t  o f  the SDS-TL t ime stamp information.

Message
Message f ie ld can be edi ted to  create custom message.

Call ing Party ESN
An ESN is required when the Test Set s imulates an SDS Message made to a mobi le through a 
PSTN Gateway, (e.g. convent ional landl ine or mobi le number) .   

ESN character ist ics:

● Limited to 24 d igi ts/characters.

● Formatted l ike a te lephone number (e .g. 01438742200).

● ESN permit ted characters are 0123456789*# and +.

Included/Excluded
Selects whether or not the ESN Type 3 opt ional  element  is Included in the message.  Pressing 
one of the sof t  keys after a message is edi ted replaces the edi ted message with the message 
appl icable to the soft  key.

[Set  Message To] Soft Key
Opens a soft  key sub-menu that selects from the fol lowing pre-def ined messages:

[Long Default  Message]
This SDS type 4 SDS-TL Text Message was sent  by the Test Set and is one hundred and 
twenty characters long and ends here.

[Medium Size Message]
A medium length SDS-TL 66 character  message sent f rom the Test Set.

[Short Message]
A short  SDS-TL Message.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Type 4 Simple Text Messages Configuration Ti le
Use Type 4 Simple Text Messages to send a text  message to a mobi le that  does not support  SDS 
Transport  Layer  (SDS-TL) protocol operat ions.

Fig. 4-10  TETRA MS Type 4 Simple Text Message Ti le

Field/Soft Key Definit ions
Group/Individual

Selects the addressing of the Simple Text Message sent.   Opt ions are Group Message or 
Individual Message.  Defaul t  sett ing is Individual Message.

Call ing Party SSI
Allows a Cal l ing Party SSI  to be entered.  Range is 00000000 to 16777215 for the simple text 
message.  Enter  decimal,  HEX or select f rom the drop-down menu.

Text Coding
Selects whether the text message is sent to the mobi le in standard 8-bi t  TETRA compat ible text 
coding or  in 7-bi t  GSM compatible text  coding.  Opt ions are 7-bi t  (GSM) or 8-bi t  Lat in (TETRA).  
Default  sett ing is 8-bi t  Lat in (TETRA).

Some mobi les may not be capable of  receiving 7-b i t  coded text messages.

Message
Message f ie ld can be edi ted to  create custom messages.

Call ing Party ESN
An ESN is required when the Test Set s imulates an SDS Message made to a mobi le through a 
PSTN Gateway, (e.g. convent ional landl ine or mobi le number) .   ESN character ist ics:

● Limited to 24 d igi ts/characters.

● Formatted l ike a te lephone number (e .g. 01438742200).

● ESN permit ted characters are 0123456789*# and +.

Included/Excluded
Selects whether or not the ESN Type 3 opt ional  element  is Included in the message.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Set  Message To] Soft Key
Opens a soft  key sub-menu that selects from the fol lowing pre-def ined messages:

[Long Default  Message]
This SDS type 4 simple text message was sent  by the Test Set and is one hundred and 
twenty characters long and ends here.

[Medium Size Message]
A medium length simple 66 character  message sent f rom the Test Set.

[Short Message]
A short  s imple message.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Type 4 HEX Message Configuration Ti le
Use Type 4 HEX Messages to def ine the Type 4 SDS data sent,  includ ing any headers.

Fig.  4-11  TETRA MS Type 4 -  HEX Message Ti le

Field/Soft Key Definit ions
Group/Individual

Selects the addressing of the Type 4 HEX Message sent .   Opt ions are Group Message or 
Individual Message.  Defaul t  sett ing is Individual Message.

Call ing Party SSI
Allows a Cal l ing Party SSI  to be entered.  Range is 00000000 to 16777215 for the se lected 
message type.  Enter decimal,  HEX or select f rom the drop-down menu.

Message
Message f ie ld can be edi ted to  enter a  custom HEX message.

Call ing Party ESN
An ESN is required when the Test Set s imulates an SDS Message made to a mobi le through a 
PSTN Gateway, (e.g. convent ional landl ine or mobi le number.  

ESN character ist ics:

● Limited to 24 d igi ts/characters.

● Formatted l ike a te lephone number (e .g. 01438742200).

● ESN permit ted characters are 0123456789*# and +.

Included/Excluded
Select whether or not the ESN Type 3 opt ional  element is Included in the message.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Set  Message To] Soft Key
Opens a soft  key sub-menu that selects from the fol lowing pre-def ined messages:

[Long Default  Message]
82020101546869732053445320747970652034206D65737361676520696E206865782C20776
1732073656E742062792074686520546573742053657420616E64206973206F6E652068756E
6472656420616E64207477656E74792063686172616374657273206C6F6E6720616E6420656
E64732068657265

This HEX message decodes to:

82020101 Hex

fol lowed by 

This SDS type 4 message in hex,  was sent by the Test  Set and is one hundred and twenty 
characters long and ends here.

[Medium Size Message]
8202010141206D656469756D206C656E6774682036372068657820636861726163746572206
D6573736167652073656E742066726F6D20746865205465737420536574

This HEX message decodes to:

82020101 Hex 

fol lowed by

A medium length 67 hex character message sent f rom the Test Set.

[Short Message]
82020101412073686F727420686578206D657373616765

This HEX message decodes to:

82020101 Hex

fol lowed by 

A short  hex message.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Type 4 Other SDS-TL Message Configuration Ti le
Use Type 4 Other SDS-TL messages to def ine custom appl icat ion data content,  but  use the Test Set  
to handle the SDS Transport  Layer  (SDS-TL) protocol processes.

Fig. 4-12  TETRA MS SDS Type 4 -  Other  SDS - TL Message Ti le

The fol lowing parameters are re levant to SDS Type 4 -  Other SDS-TL Messages.

Field/Soft Key Definit ions
Group/Individual

Selects the addressing of Type 4 Other SDS-TL Messages sent .   Opt ions are Group Message or  
Individual Message.  Defaul t  sett ing is Individual Message.

Call ing Party SSI
Allows a Cal l ing Party SSI  to be entered.  Range is 00000000 to 16777215 for the Type 4 Other  
SDS-TL message.  Enter decimal,  HEX or se lect f rom the drop-down menu.

Protocol Identif ier
Selects the appl icat ion protocol for  the message data.   Select f rom one of the ETSI def ined 
values in the drop-down menu, or enter  a custom value in decimal or HEX.  Default  sett ing is 
130/82HEX/SDS-TL Text Message.

Report Type
Requests the type of  repor t  sent  by the mobi le in response to the SDS-TL Message.  Opt ions are 
None, Received, Consumed or Received and Consumed.  Defaul t  sett ing is None.

The mobi le may not necessar i ly send the type of repor t  requested or  any report .   However,  
the mobi le should not send a report  i f  the requested repor t  type is None.

Report Size
Requests ei ther a  Short  Report  f rom the mobi le (Status Message) or  a  Standard Report  (SDS-TL 
Standard Report ).   Short  Reports are al lowed only for text messages.  Defaul t  set t ing is 
Standard.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Call ing Party ESN
An ESN is required when the Test Set s imulates an SDS Message made to a mobi le through a 
PSTN Gateway (e.g.  convent ional landl ine or  mobi le  number).

ESN character ist ics:

● Limited to 24 d igi ts/characters.

● Formatted l ike a te lephone number (e .g. 01438742200).

● ESN permit ted characters are 0123456789*# and +.

Included/Excluded
Selects whether or not the ESN Type 3 opt ional  element  is Included in the message.

User Data
The User Data f ie ld can be edi ted to create custom messages appropriate to the appl icat ion 
protocol speci f ied in the Protocol Ident i f ier .

[Set  Message To] Soft Key
Opens a soft  key sub-menu that selects from several  pre-def ined text messages.  The text  
messages are appl icable to the defaul t  protocol  ident i f ier.   Pressing one of the sof t  keys after a 
message is edi ted replaces the edi ted message with the message appl icable to  the soft  key.

[Long Default  Message]
01546869732053445320747970652034206F74686572206D65737361676520696E206865782
07761732073656E742062792074686520546573742053657420616E64206973206F6E652068
756E6472656420616E64207477656E74792063686172616374657273206C6F6E6720656E646
96E672068657265

This HEX message decodes to:

01 Hex ( indicates 8-bi t  coding)

fol lowed by

This SDS type 4 other  message in hex was sent  by the Test Set and is one hundred and 
twenty characters long ending here.

[Medium Size Message]
0141206D656469756D206C656E677468205344533420363620636861726163746572206D657
3736167652073656E742066726F6D20746865205465737420536574

This HEX message decodes to:

01 Hex ( indicates 8-bi t  coding)

fol lowed by

A medium length SDS4 66 character  message sent f rom the Test Set .

[Short Message]
01412073686F72742053445334206D657373616765

This HEX message decodes to:

01 Hex ( indicates 8-bi t  coding)

fol lowed by 

A short  SDS4 message.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Neighbor Cell  Info Configuration Tile
The 3900 supports Neighbor Cel l  Broadcast funct ion which is used to in form the mobi le about base 
stat ions in cel ls adjoining the cel l  current ly serving the mobi le.   The parameters required for Neighbor 
Cel l  test ing are conf igured on this Ti le.   This T i le is speci f ic to the TETRA MS System.

The sect ion in Chapter 5 t i t led Neighbor Cel l  Broadcast ,  Cel l  Select ion,  Cel l  Re-select ion and Cal l  
Restorat ion  expla ins how to set up and use these funct ions.  Two Test Sets are required to use 
Neighbor Cel l  Broadcast funct ion, however,  the second Test  Set does not  need to be a 3900.   (An 
Aerof lex 2968 is sui table) .

Fig.  4-13  TETRA MS Neighbor Cel l  Conf igurat ion Ti le
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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BS Parameters Configuration Tile
The BS Parameters Ti le in forms the Test Set of  the Power Class and Receiver  Class of the base stat ion 
under test.   This Ti le is speci f ic to the TETRA BS and BS T1 Systems.  The TETRA BS Parameters 
Configurat ion Ti le is l imited to the Power Class f ie ld.

Fig. 4-14  TETRA BS T1 BS Parameters Conf igurat ion T i le

Field Definit ions
Power Class

Indicates the Power Class of the base stat ion.  The parameter  is used by the Test Set to 
determine the power level  expected f rom the base stat ion,   i .e.  the l imits for the Tx Power bar  
graph, i f  th is is enabled.  This f ie ld l imits the maximum power level  measured and determines the 
l imits used for the Tx Power Level  test .

Receiver Class
Indicates the receiver  c lass of  the base stat ion, indicat ing the Base stat ion’s receiver sensi t iv i ty.   
The parameter is used by the Test Set to decide which l imits (A or B) to use for  the BER, MER 
and PUEM bar graphs.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Tx Measurements Limits Configuration Tile
The Tx Measurements Ti le def ines Pass/Fai l  l imits that  are appl ied to measurements on the Tx 
Measurements, Modulat ion Accuracy and Power Prof i le T i les.   The l imi ts shown on the Tx Measurement  
bar graphs are also obta ined f rom the Tx Measurements Limits sett ings.

The l imits appl icable to the Normal Burst  Type are set independent ly f rom those appl icable to the 
Contro l  Burst  Type.  The Ti le for  each burst type is opened by select ing Normal  or  Control in the Burst 
drop-down menu.  The Toggle But tons Enable/Disable parameters (or  groups of  parameters).

TETRA BS and BS T1
TETRA BS and BS T1 Tx Measurement Limi ts are simi lar to the TETRA MS with the fol lowing 
except ions:

● The Burst Power measurement has separate upper and lower l imits,  so that asymmetr ic l imits 
can be set,  e.g . +3 dB /-  4 dB with  respect to the nominal power level .

● The modulat ion accuracy measurements have upper l imits only.

● The upper and lower l imits for the burst  power measurement are appl ied with respect to the 
Base Stat ion Power Class value set on the BS Parameters Configurat ion Ti le .

TETRA BS T1 Burst  Type
A separate set  of  l imits is set for  each Burst Type.  These l imits are appl ied to the measurements 
made f rom the act ive Measurements Ti les,  in  conjunct ion with the Burst Type select ion drop-down 
menu on any act ive Measurement T i les.   The Burst Type for  which the l imi ts are be ing set  is selected 
from the Burst drop-down menu.   Default  sett ing is TS1+2.

The l imits set for TS1+2 bursts are appl ied to bursts of  e i ther  type i f  TS1+TS2 is se lected on a 
measurement screen.  These va lues can be di f ferent f rom ei ther  the TS1 or  the TS2 l imi ts.   The Test 
Set  measures bursts o f the selected type(s)  and disregards other burst  types.

Fig. 4-15  TETRA MS Tx Measurement L imits Conf igurat ion Ti le
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Field/Soft Key Definit ions
[Init ial ize From] Soft Key

Press the [ Ini t ia l ize From] soft  key, fol lowed by ei ther the [Normal]  or [Ext reme] soft  key to 
in i t ia l ize the l imits to the Default  values.   This act ion resets ALL of the l imits to the defaul t  
values for the selected Burst type.

Default  Values
Two sets of  defaul t  Pass/Fai l  l imits are avai lable for in i t ia l iz ing the set t ings.   These defaul t  
l imits are based on the ETSI speci f icat ion for  test ing equipment  to be used under normal 
environmenta l  temperature and humidi ty condit ions, and less st r ingent l imits for use under 
extreme condit ions.   F ig.  4-15 shows [Normal]  defaul t  values.

Burst Timing
Speci f ies the l imit  for the Burst  Timing measurement on the Tx Measurements Test T i le.   The 
parameter  speci f ies a symmetr ical  l imit  that  is appl ied to posi t ive and negat ive t iming errors  
(e.g.  a  value of 0.25 symbol sets the upper l imit  to +0.25 symbol and the lower l imit  to  
-0.25 symbol.   The l imi t  is appl ied with respect  to the expected t iming on the upl ink,  which is 
determined by the t iming of  the downl ink signal generated by the Test  Set.

Power Profi le Leading /  Trai l ing Indicators
Fig.  4-16 shows the l imit  poin ts ind icated on the Power Prof i le Ful l  T i le.

Fig. 4-16  TETRA MS Power Prof i le Ful l  T i le -  Limi t  Points Shown

Low dBc Leading/Trai l ing
Speci f ies the upper l imit  of  the Power Prof i le mask for  the per iods before ramp-up and after  
ramp-down (before t1 and af ter t3 in the ETSI speci f icat ion) when the mobi le transmit ter must  
be inact ive (Lmin in the ETSI speci f icat ion).   This l imit  is a  relat ive level  speci f ied in dBc, 
where 0 dBc is def ined as the actual  power measured in the useful  part  of  the burst  ( t2 in  the 
ETSI speci f icat ion).   The Test  Set  only appl ies this l imit  i f  the l imit  is higher in absolute level  
terms than the al ternat ive l imit  parameter  Low dBm Leading/Trai l ing.  To apply a dBc l imit  
only,  set the Low dBm l imit  to -99.9 dBm.

Low dBm
Leading/Trai l ing

High dBc
Leading

Low dBm
Leading/Trai l ing

High dBc
Trai l ing
Subject  to  Export  Control ,  see Cover Page for  detai ls .

4-28



Common TETRA Configurat ion Tiles
Low dBm Leading/Trai l ing
Speci f ies the same upper l imit  as the Low dBc Leading/Tra i l ing parameter as an absolute 
level  speci f ied in dBm.  The Test  Set  appl ies this l imit  i f  the l imit  is higher in absolute level  
terms than the al ternat ive l imit  parameter  Low dBc Leading/Trai l ing.

These two parameters al low the Test Set to conform to the ETSI speci f icat ion for the power 
prof i le when they are in i t ia l ized from the Normal or Extreme l imits.   Using the ETSI speci f ied 
parameters,  Low dBc Leading/Trai l ing is set to -70.0 dBc and Low dBm Leading/Tra i l ing is 
set to -36.0 dBm.

When the mobi le power level  measured by the Test Set  is +34.0 dBm or h igher ,  -70.0 dBc 
equates to  -36.0 dBm or  higher and the dBc l imit  is appl ied.

When the mobi le power level  measured by the Test Set  is less than +34.0 dBm, -70.0 dBc 
equates to  less than -36.0 dBm and the dBm l imi t  is appl ied.  To apply a dBm l imi t  on ly,  set  
the Low dBc l imit  to -99.9 dBc.

High dBc Leading
Speci f ies the upper l imit  of  the power prof i le  mask for the ramp-up per iod ( t1 in the ETSI 
speci f icat ion) .   This l imit  is  a relat ive level  speci f ied in  dBc,  where 0 dBc is def ined as the 
actual  power measured in the useful  part  of  the burst  ( t2).

High dBc Trai l ing
Speci f ies the upper l imit  of  the power prof i le  mask for the ramp-down period ( t3 in the ETSI 
speci f icat ion) .   This l imit  is  a relat ive level  speci f ied in  dBc,  where 0 dBc is def ined as the 
actual  power measured in the useful  part  of  the burst  ( t2) .

Tx Measurements Upper and Lower Limits

Fig. 4-17  TETRA MS Tx Measurements T i le -  Limi t  Points Shown

Highest  Power Level  -  Upper
Speci f ies the upper l imit  for  the burst  power measurement.   Th is l imit  is a rela t ive level  
speci f ied in dBc,  where 0 dBc is def ined as the nominal power level .   This parameter is 
appl icable to the mobi le ’s highest power level  as def ined by the Power Class parameter on 
the Mobi le Parameters Conf igurat ion T i le.   The Test Set  appl ies th is upper l imi t  when i t  is 
expect ing the mobi le to be t ransmit t ing at i ts highest power level ,  o therwise i t  appl ies the 
Other  Power Level  Steps -  Upper l imit .

Highest  Power Level  -  Lower
Speci f ies the lower l imit  for the burst power measurement,  and i t  is appl ied when the Highest 
Power Level -  Upper l imit  is appl ied.  Separate upper and lower l imits a l low user  to def ine 
asymmetr ic l imits with respect to the nominal power, e.g.  +3.0 dB and -4.0 dB.

L imit  Point
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Other Power Level  Steps -  Upper
Speci f ies the upper l imit  for  the burst  power measurement.   Th is l imit  is a rela t ive level  
speci f ied in dBc,  where 0 dBc is def ined as the nominal power level .   This parameter is 
appl icable to al l  power level  steps except for the mobi le’s highest power level  as def ined by 
the Power Class on the Mobi le Parameters Configurat ion Ti le drop-down menu.

The Test Set  appl ies this upper l imit  when i t  is expect ing the mobi le to be t ransmit t ing at a  
power level  step below i ts highest power level ,  otherwise i t  appl ies the Highest  Power Level -  
Upper l imit .   Th is l imit  is appl ied to  the power level  that the Test  Set is expect ing the mobi le 
to be using, which cannot always be predicted correct ly.   Therefore, the Test Set  may 
indicate that the Burst  Power measurement is outside the l imits for a  par t icular  power level  
step because the mobi le is using a higher or lower power level  step than the one that the 
Test Set  is expect ing.

Other Power Level  Steps  -  Lower
Speci f ies the lower l imit  for the burst power measurement .   This lower l imit  is appl ied when 
the Other  Power Level Steps -  Upper l imit  is appl ied.  Separate upper and lower l imits al low 
user to def ine asymmetr ic l imits wi th respect to the nominal power.
Subject  to  Export  Control ,  see Cover Page for  detai ls .

4-30



Common TETRA Configurat ion Tiles
Modulation Accuracy Limits

Fig. 4-18  TETRA MS Rotated Vector  Ti le -  Peak Limit  Shown

Vector Peak
Speci f ies the upper l imit  for  the Peak Vector Error  measurement.   Th is l imit  appl ies not  only 
to the numerical  display on the Tx Measurements Ti le,  but also to al l  of  the Modulat ion 
Accuracy graphical  display Ti les (except  for  the Phase Trajectory Ti le) .

Vector Peak sets the size of the l imit  c i rc les around the symbol po ints on the Constel la t ion 
and Rotated Vector T i les and sets the posi t ion of  the l imit  l ines on the graphs of the Vector  
Error ,  Magnitude Error  and Phase Error T i les.  On the Rotated Vector  Ti le ,  the display is 
automatical ly scaled to f i t  the speci f ied l imit .   Fig.  4-18 shows the Rotated Vector T i le with  
the Vector Peak l imit  c i rc le.

Vector RMS
Speci f ies the upper l imit  for  the RMS Vector Error  measurement.   This l imit  appl ies only to 
the numerical  disp lay of  RMS Vector  Error  on the Tx Measurements Ti le (which is repeated 
on the maximized Modulat ion Accuracy Ti les).   This l imit  does not af fect  the appearance of 
graphical  d isplays.

Residual  Carr ier
Speci f ies the upper l imit  for the Residual Carr ier  Vector Error  measurement .   I t  is appl icable 
to the numer ical  display of  Residual Carr ier  on the Tx Measurements T i le and the maximized 
Modulat ion Accuracy Ti les.   This l imit  does not af fect the appearance of the graphical  
displays.

Freq Error
Speci f ies the l imit  for the Frequency Error measurement .   I t  is appl icable to the numerical  
display of Frequency Error on the Tx Measurements Ti le and the maximized Modulat ion 
Accuracy Ti les.   This l imit  does not  af fect the appearance of  the graphical  displays.   

Freq Error speci f ies a symmetr ical  l imit  that is appl ied to  posi t ive and negat ive f requency 
errors,  e.g.  a value of 100 Hz sets the upper l imit  to +100 Hz and the lower l imit  to  -100 Hz.   
The l imit  is appl ied with respect to  the RF Analyzer frequency.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Rx Measurement Limits Configuration Tile
The parameters on this Ti le set  the Pass/Fai l  l imits for Rx Measurements.

Fig.  4-19  TETRA MS T1 Rx Measurement Limits Conf igurat ion T i le -  (Page 1 of  2)

The l imits set on the Rx Measurements Limi ts Conf igurat ion T i le are appl ied to the BER or  RBER/MER 
measurements of the Speech Traf f ic Channel using TT Loopback.   Three sets of  l imi ts are provided,  
appl icable to the three di f ferent  TETRA Receiver  Classes (A, B and E.) .   The Receiver  Class of  the 
mobi le under test is speci f ied on the Mobi le Parameters Conf igurat ion Ti le as shown in F ig.  4-20.   Refer  
to the sect ion t i t led Mobi le Parameters Conf igurat ion Ti le for addit ional information on conf iguring 
mobi le parameters.

Fig.  4-20  Receiver Class -   Mobi le Parameters Conf igurat ion Ti le

Receiver Class l imits current ly being used are f lagged on the Rx Measurements Ti le as shown in  
Fig.  4-21.  The Option But tons enable/disable parameters (or  groups of parameters).
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig.  4-21  TETRA MS Rx Measurement T i le -  Limits Shown

Field/Soft Key Definit ions
[Init ial ize From] Soft Key

Press the [ Ini t ia l ize From] soft  key, fol lowed by ei ther the [Stat ic]  or [Dynamic] sof t  key to 
in i t ia l ize the l imits to the defaul t  sett ings you.   Th is act ion resets ALL  l imits on the T i le to the 
default  va lues for the selected Burst type ( for example Normal).

Default  Values
Two sets of  defaul t  Pass/Fai l  l imits are avai lable for in i t ia l iz ing the set t ings.   These values are 
based on the ETSI speci f icat ion for  test ing equipment  using stat ic s ignal condi t ions,  and 
di f ferent l imits for test ing using equipment  to  reproduce dynamic signal condit ions.

[Next Page] /  [Previous Page] Soft Key
Sof t keys toggle between Rx Measurements Conf igurat ion Ti les 1 and 2.

BER Class 0
Rx Class A,  B and E

These l imits are appl ied to the BER measurements per formed on the Class 0 (unprotected) 
bi ts in the TETRA speech f rame when a duplex cal l  is in progress and the mobi le under test 
is per forming BER TT Loopback ( i f  supported).   Di f ferent l imits can be set  for  di f ferent 
c lasses of  receiver performance (A, B or  E);  the Test Set  appl ies the appropr iate l imit  
accord ing to the Receiver Class parameter  on the Mobi le Parameters Conf igurat ion Ti le.

BER Class 1
Rx Class A,  B and E

These l imits are appl ied to the BER measurements performed on the Class 1 (protected) bi ts 
in the TETRA speech f rame when a duplex ca l l  is in progress and the mobi le under test is 
per forming BER TT Loopback ( i f  supported).   Di f ferent  l imits can be set for di f ferent classes 
of receiver  performance (A,  B or E) ;  the Test  Set appl ies the appropriate l imit  according to 
the Receiver Class parameter on the Mobi le Parameters Conf igurat ion Ti le .
Subject  to  Export  Control ,  see Cover Page for  detai ls .

4-33



Common TETRA Configurat ion Tiles
BER Class 2
Rx Class A,  B and E

These l imits are appl ied to the BER measurements per formed on the Class 2 (highly 
protected) bi ts in the TETRA speech frame when a duplex cal l  is  in progress and the mobi le 
under test  is  performing BER TT Loopback ( i f  supported).   Using BER TT Loopback, errors in 
the Class 2 bi ts do not result  in erasure of the speech frame; therefore, the Bit  Error Rate 
can be measured rather  than the Message Erasure Rate on these bi ts.   Di f ferent l imits can be 
set for di f ferent c lasses of receiver  per formance (A,  B or E);  the Test  Set appl ies the 
appropriate l imit  according to the Receiver Class parameter on the Mobi le Parameters 
Conf igurat ion Ti le.

RBER Class 0
Rx Class A,  B and E

These l imits are appl ied to  the RBER measurements per formed on the Class 0 (unprotected) 
bi ts in the TETRA speech f rame when a duplex cal l  is in progress and the mobi le under test 
is per forming RBER TT Loopback ( i f  supported).  Speech frames that resul t  in Message 
Erasure are excluded from the RBER Class 0 measurement.   Di f ferent  l imits can be set  for  
di f ferent c lasses of receiver  per formance (A,  B or E) ;  the Test  Set appl ies the appropriate 
l imit  according to the Receiver Class parameter  on the Mobi le Parameters Conf igurat ion T i le.

RBER Class 1
Rx Class A,  B and E

These l imits are appl ied to the RBER measurements performed on the Class 1 (protected) 
bi ts in the TETRA speech f rame when a duplex cal l  is in progress and the mobi le under test 
is per forming RBER TT Loopback ( i f  supported).  Speech frames that resul t  in Message 
Erasure are excluded from the RBER Class 1 measurement.   Di f ferent  l imits can be set  for  
di f ferent c lasses of receiver  per formance (A,  B or E) ;  the Test  Set appl ies the appropriate 
l imit  according to the Receiver Class parameter  on the Mobi le Parameters Conf igurat ion T i le.

MER
Rx Class A,  B and E

These l imits are appl ied to the MER measurements performed on the Class 2 (highly 
protected) bi ts in the TETRA speech frame when a duplex cal l  is  in progress and the mobi le 
under test is performing RBER TT Loopback ( i f  supported).  Using RBER TT Loopback,  any 
errors in the Class 2 bi ts resul t  in erasure of  two complete speech f rames,  therefore,  
Message Erasure Rate can be measured rather  than the Bi t  Error Rate on these bi ts.   When a 
message erasure occurs,  al l  data b i ts for al l  3 bi t  c lasses for two speech f rames are erased.   
Di f ferent l imits can be set for di f ferent  c lasses of receiver  per formance (A, B or E);  the Test  
Set  appl ies the appropr iate l imit  according to  the Receiver Class parameter  on the Mobi le 
Parameters Conf igurat ion T i le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA MS T1 Rx Measurements Limits Configuration Ti le
The TETRA MS T1 Rx Measurements Limits Conf igurat ion Ti le  is s imi lar to the TETRA MS Rx 
Measurements L imits Conf igurat ion Ti le with the fol lowing except ions:

● The Rx Measurements Limits Conf igurat ion Ti le sets the error pass l imi ts for di f ferent T1 
Signal Types and the relevant receiver  c lass.   Columns A, B and E relate to the l imits 
appl icable to the receiver c lass selected on the Mobi le Parameters Conf igurat ion T i le.

● The rows (TCH/2.4,TCH/4.8,  TCH/7.2, TCH/S, AACH, SCH/F,  SCH/HD and BSCH) relate to 
the l imits appl icable to the T1 Signal Type se lected from the T1 Type drop-down menu on the 
Contro l  Ti le.

Fig.  4-22  TETRA MS T1 Rx Measurements L imits Conf igurat ion Ti le

TETRA BS T1 Rx Measurements Limits Configuration Ti le
The TETRA BS T1 Rx Measurements L imits Conf igurat ion Ti le is s imi lar  to the same Ti le found in 
TETRA MS T1 with the fol lowing except ions:

● TETRA BS T1 is l imited to Receiver  Class A and B.

● TETRA BS T1 is l imited to TCH/2.4, TCH/7.2, SCH/F and STCH.

● The l imits set to TCH/7.2 apply to T1 Signal Types 18 Framed PBRS, Framed PRBS and 
Unframed PBRS as wel l  as the TCH/7.2.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Offsets Configuration Tile
The Of fsets Configurat ion Ti le  al lows user to of fset the RF Generator Output  Level,  RF Analyzer  Input 
Level and Timing Measurement  Delay to compensate for external  devices or  condit ions. 

Fig.  4-23  TETRA MS Offsets Conf igurat ion Ti le

The indicated value of  the RF Generator Output Level and RF Analyzer Input  Level can be offset  so that  
these va lues re late to the levels at  the RF Connect ion of the radio under test,  al lowing for  cable losses, 
external a t tenuators or  other devices.  I f  RF Offsets have been set for the RF Generator and/or the RF 
Analyzer,  these can be individual ly included or excluded using the [Gen Of fset]  or  [Ana Offset]  soft  key.  
A warning indicator appears beside a measurement  when an offset has been appl ied, as shown in  
Fig.  4-24.

Fig.  4-24  Of fset Warn ing Symbols

Field/Soft Key Definit ions
Test Set Offset Values

Fields def ine Offset values for speci f ied parameter .   A def ined Offset  is not act ive unt i l  i t  is  
enabled using the appropriate soft  key.

[Gen Offset] Soft Key
Enables/Disables a def ined RF Generator Level Of fset value.

[Ana Offset]  Soft  Key
Enables/Disables a def ined RF Analyzer Level Offset va lue.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Timing Offset]  Soft  Key
Enables/Disables a def ined Timing Measurement Offset va lue.  The Timing Measurement Delay 
offset compensates for an external t iming delay ( for example,  when using a fading simulator)  or 
a de l iberate t iming advance appl ied by a mobi le.

The indicated value of the RF Generator  Output Level and RF Analyzer Input Level can be of fset 
so that these values relate to  the levels at  the RF Connect ion of the radio under test,  al lowing for 
cable losses, external at tenuators or other  devices.  I f  RF Of fsets have been set  for the RF 
Generator and/or the RF Analyzer ,  these can be individual ly included or excluded using the [Gen 
Offset ]  or  [Ana Of fset]  soft  key.  A warning indicator appears beside a measurement when an 
offset has been appl ied, as shown in Fig.  4-24.

Fig.  4-25  Of fset Warn ing Symbols
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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AF Measurements/Limits
The AF Measurements/Limi ts Conf igurat ion T i le sets parameters used when making Audio 
measurements in TETRA MS and BS Systems.

Fig.  4-26  TETRA MS AF Measurements/Limits Conf igurat ion T i le

Field/Soft Key Definit ions
Measurement Averages

Range Value f ie lds def ine the number of  readings over which data is acquired to calculate 
average measurement  readings for Audio Level,  Frequency,  Distor t ion and SINAD 
measurements.

Distort ion and SINAD measurements a l low users to select Average or  Worst Case parameters 
from the drop-down menu.  When Average is selected, the Range Value f ie ld def ines the number 
of readings that calculated to determine the average Distor t ion and SINAD reading.  When Worst 
Case is selected,  the Distort ion or SINAD reading on the Audio Ti le ref lects the reading which 
most great ly exceeds the def ined parameters.   The Range Value f ie ld is not  appl icable when 
Worst Case is selected.

Upper/Lower Limits
The AF Limits f ie lds a l low Upper and Lower measurement l imits to be set for  AF measurements.   
When a measurement  l imit  is enabled, the l imits are indicated on the Audio Ti le.

AF Level -  Upper /  AF Level -  Lower
Speci f ies the upper and lower l imit  for AF Level measurements in V.

Distortion -  Upper
Speci f ies the upper l imit  for  Distort ion measurements as a percent.

SINAD -  Lower
Speci f ies the lower l imit  for SINAD measurements as a percent .

[Set  All  Averages To] Soft Key
Opens a soft  key sub-menu that selects the number (sample rate) used to calcu late al l  AF 
Measurement averages.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 5

TETRA MS System

Introduction
The 3900 TETRA MS System provides features for  test ing TETRA Mobi les in normal operat ing mode.  
Mobi les with T1 Test  capabi l i ty can be tested using the TETRA MS T1 System .

The TETRA MS System provides the fol lowing test capabi l i t ies:

● Base stat ion s imulat ion (MCCH, TCH/S, FACCH).

● Registra t ion,  group at tachment and de-regist rat ion protocol.

● Cal l  set-up,  cal l  maintenance and cal l  c lear-down protocol .

● Short Data Service (SDS) Message protocol.

● TETRA Test  Mode (TT) regist rat ion and RF Loopback protocol .

● Transmit ter measurements (burst power,  power prof i le,  burst  t iming, modulat ion accuracy, 
f requency error) .

● Receiver measurements (BER, MER, RBER) on TCH/S using TT RF Loopback.

● Graphica l  displays of power prof i le and modulat ion.

● Capture and t ime stamping of mobi le and Test Set protocol operat ions (1000 l ines).

● Capture, demodulat ion and channel decoding of mobi le transmissions (1000 bursts).

 Contents
This chapter  descr ibes TETRA MS TEST Ti les.  Refer to Chapter 4,  Common TETRA Conf igurat ion 
Ti les  for  use of TETRA MS Conf igurat ion Ti les.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA MS Tile Layout
Fig.  5-1 shows TETRA MS System in Manual -  T i led d isplay mode, with  the Ti les minimized.

Fig.  5-1  TETRA MS System Display -  T i les Minimized View

Each sect ion of the screen is used to display speci f ic T i les:

● Sect ion A always shows the RF Sett ings T i le .

● Sect ions B and C can be conf igured to display Measurement T i les,  Protocol  Ti les,  the 
Osci l loscope,  Channel Analyzer and Audio T i le.   Ti les can be disp layed simul taneously in 
Sect ions B and C.

● Sect ion D always shows the Operat ions/Status Ti le .

● The Information Bar a t the bot tom of the TI le d isplays the operat ing System t i t le and other  
information operat ional information.

The soft  keys displayed on the r ight s ide of the display are relevant to the Ti le current ly act ive.  In  
Fig.  5-1,  focus is on the T i le in Sect ion A,  the RF Sett ings Ti le .   The Information bar at  the bottom of the 
Ti le shows the current operat ing System t i t le (TETRA MS) selected and the Channel Plan set to  
TETRA 380-400 +12.

Soft
Key
Area

Section  CSection B

Section A

Section D
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA MS System
TETRA MS Tile Descriptions
RF Sett ings Ti le

The RF Sett ings Ti le is used to set the Control  Channel,  Traff ic Channel and other parameters used 
for  test ing the mobi le.   The conf igurat ion of the RF Sett ings Ti le depends on the Channel Plan 
selected and whether or  not the Test  Set is par t ic ipat ing in a cal l .   Refer to  Fig.  5-2 and Fig. 5-3 for 
examples of RF Sett ing Ti le conf igurat ion.   Refer  to sect ion t i t led Channel Plans in Chapter 2 for  
information about conf igur ing Channel Plans.

Fig.  5-2  TETRA MS RF Sett ings T i le -  Channel  Plan Selected

Fig. 5-3  TETRA MS RF Sett ings Ti le  -  No Channel Plan Selected
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Field/Soft Key Definit ions
Control Channel

When No Plan is selected on the Channel  Plans Conf igurat ion Ti le,  this f ie ld speci f ies a Channel 
Number that sets the f requency of the Test Set ’s RF Generator  and RF Analyzer when on the 
control  channel.

Enter the requi red Channel Number in the sett ings box and press the ENTER Key.   The RF 
Generator and RF Analyzer f requencies are d isplayed in the boxes to the r ight  of  the Control  
Channel Number.

When No Plan is selected from the Channel Plan drop-down menu, the RF Generator 
Frequency  and Analyzer Frequency  speci fy the receiver  and transmit ter f requencies of  the 
mobi le under test in Hz.   I t  is not normal ly possible to per form cal l  set -up with  a mobi le i f  No 
Plan is selected.

The Control  Channel can be set to any value permit ted by the selected Channel Plan.

The Timeslot  for  the Control  Channel is a lways Timeslot  1.

Ver i fy Control  Channel is set within the range that  the mobi le can receive, or to one of  the 
speci f ic values that the mobi le recognizes i f  the mobi le does not scan al l  channels of  the band.   
The manufacturer or  TETRA Network Operator supplying the mobi le may need to be contacted to 
obta in th is informat ion.

Traff ic Channel and Timeslot
When No Plan is se lected on the Channel Plans Conf igurat ion Ti le,  this f ie ld sets the Test  Set ’s 
RF Generator  Frequency  and Analyzer Frequency  when on a Traff ic Channel (a cal l  has been 
establ ished) .   This value can be set  to  any value permit ted by the se lected System Type.  

Enter the requi red Channel Number in the sett ings box and press the ENTER Key.   The RF 
Generator Frequency  and Analyzer Frequency  are displayed in the boxes to the r ight  of  the 
Contro l  Channel Number.

The Timeslot for the Traff ic Channel can be set to  a value between 1 and 4.  Veri fy that  the value 
of the Traf f ic Channel is within the mobi le’s range.

Handoff
The Traff ic Channel Number and t imeslot  can also be changed dur ing a cal l .   The Test  Set 
sends a command to the mobi le to inst ruct i t  to handoff  to  the new channel;  the Test Set then 
changes to the new Channel Number and/or t imeslot .   This procedure can be used to check 
the RF per formance of  the mobi le at  d i f ferent  f requencies (Channel Numbers)  without 
needing to Cleardown the ca l l  and set  up another  cal l .   The Handof f  inst ruct ion is recorded in 
the Protocol History  Ti le and the Operat ions/Status Ti le .

The abi l i ty to handof f  dur ing a cal l  depends on the mobi le’s capabi l i t ies.   The TETRA 
handoff  protocol  does not  involve any form of acknowledgement from the mobi le,  so i t  is 
not possible for  the Test  Set to  determine whether  the handoff  has been successfu l .   
Check to see that the Tx Measurements Ti le indicates that t ransmit ted bursts are being 
received from the mobi le on the new Traff ic Channel.

RF Generator Frequency
When No Plan is selected on the Channel  Plans Conf igurat ion T i le,  th is f ie ld is v is ible  to al low 
user to set the RF Generator f requency for the downl ink channel.   The Channel Number closest  
in f requency to  the speci f ied value is d isplayed in the Chan. f ie ld .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Analyzer Frequency
When No Plan is selected on the Channel  Plans Conf igurat ion T i le,  this f ie ld al lows user  to set 
the RF Analyzer f requency for the upl ink channel.   The Channel c losest in f requency to the 
entered value is displayed in the = Chan. f ie ld .

Duplex Spacing
This button is avai lable  when No Plan is selected on the Channel Plans Conf igurat ion Ti le ,  and 
Locked is selected on the Duplex Spacing Locked/Unlocked opt ion but ton.

I f  Channel Plan f ie ld is set to  No Plan and the Locked/Unlocked opt ion but ton is set to Unlocked, 
this f ie ld  shows the Duplex Spacing between the downl ink and the upl ink channels.

I f  the Locked/Unlocked opt ion button is set  to Locked,  changing the sett ing in th is box also 
changes the sett ing of  the Analyzer Freq sett ing so that  i t  is of fset f rom the RF Generator  
Frequency  sett ing by the value speci f ied in the Duplex Spacing set t ing box.

I f  set to Locked, a  new value for  ei ther RF Generator  Frequency  or  Analyzer Frequency  can be 
entered and the other parameter  is updated automatical ly to maintain the duplex spacing.

RF Generator Level
The RF Generator  Level parameter  can be set  to  any va lue with in the output range of  the Digi tal  
Signal Generator .   The defaul t  sett ing is -75 dBm.

Refer to the 3900 Platform Specif icat ions for  operat ing parameters of  the T/R Connector  and 
GEN (Generator) Connector .

I f  an RF Generator  level  of fset is appl ied, the set  output  range is shi f ted by the amount of  the 
Offset .

Mobile Power
Def ines the manner in which the Test Set adjusts parameters to manage the power leve l  of  the 
mobi le.   When the Test Set is not par t ic ipat ing in a  cal l  Open Loop or Expected can be selected.  
When the Test Set  is part ic ipat ing in a  cal l  Open Loop or  Closed Loop can be selected.

Open Loop
When Open Loop is selected,  the Test Set sets i ts input gain to a value appropriate for the output  
expected from the mobi le when the signal is received at the current RF Generator Level  sett ing.

Closed Loop
When Closed Loop is se lected,  a soft  key sub-menu is displayed to al low user  to conf igure the 
Test Set  to instruct the mobi le to change i ts power output  in 5 dB increments.

Expected
Allows the approximate power expected to be received from the mobi le to be entered manual ly.

Mod (Modulation)
Includes (ON) or Excludes (OFF) modulat ion on the carr ier s ignal.

AGC  (Automatic Gain Control)
When AGC is turned ON, the Test  Set  adjusts the input ga in to  opt imize the accuracy of  power 
measurements.

[RF Gen]  Soft Key
Contro ls the status of the RF Signal Generator output .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Pre-Amp]  Soft Key
The 3900 is equipped with  an internal  15 dB broadband ampl i f ier that af fects the T/R Connector  
and ANT (Antenna) Connector .   When Pre-Amp is turned ON, the 3900 has a typical  no ise f igure 
of -9  dB leading to a noise f loor level  of  approximately -140 dBm in the Spectrum Analyzer  (RBW 
= 300 Hz) and approximately -126 dBm for the Inband Power Meter  ( IF = 6.25 kHz).   Using the 
Pre-Amp feature increases the sensi t iv i ty of  the 3900. 

When Pre-Amp is used, special  at tent ion is required; i t  is a  broadband ampl i f ier and could 
lead to saturat ion or compression problems in the receiver chain i f  the signal  of  interest is 
very low,  but  a st rong out  of  band signal is  present.

[RF Offsets]  Soft  Key
Opens a soft  key sub-menu that selects to Include or Exclude any set  Analyzer or Generator 
Offset .

[RF Out]  Soft  Key
Contro ls the rout ing of  the RF Output s ignal .   Selects e i ther  the GEN (Generator)  Connector or  T/
R Connector .

[RF In] Soft Key
Contro ls the rout ing of the RF Input  s ignal .   Selects ei ther the T/R Connector or  ANT (Antenna) 
Connector .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Burst Ti le
The Burst Ti le provides a graphic representat ion of  the TETRA signal in the act ive t imeslot.   When a 
TETRA signal is received,  a  co lor-coded,  hor izontal  band is generated from r ight to le f t  on the Burst 
Ti le.  

The Burst T i le is intended to provide an ind icat ion of the act iv i ty present in  the TETRA signal.   
Use Using Data Display Mode for a detai led view of s ignal content.

F ig.  5-4  TETRA MS Burst T i le -  Measurement  Ti le  locat ion

The Burst T i le uses color-coding to represent  various burst  types present  in TETRA systems.  The 
color-coding al lows for quick ident i f icat ion of the information received across the signal .   Color-
coding is as fol lows based on selected TETRA system:

Fig.  5-4 and Fig.  5-5 show examples of TETRA signals that contains the fol lowing character ist ics:

● TS1 bursts shown in dark blue

● TS2 bursts shown in green

● TSEXT bursts shown in yel low

Represents a TS1 burst .  

Represents a TS2 burst .  

Represents a TSSYNC burst .   Only present in TETRA BS, BS T1 and DM.  

TETRA MS and MS T1: Represents a TSEXT burst.   Appears as a complete 
bar  when present.
TETRA BS and BS T1: Represents a PRBS burst.   Appears as a complete 
bar  when present.
TETRA DM: Indicates a Slave burst.   Occupies the bot tom third of  bar when 
present;  top two thi rds of bar represents the burst ’s t raining sequence.
Represents protocol  decode fai lure.  Occupies the bottom third of  bar when 
present.   
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The Burst T i le can be se lected from the drop-down menu on the Measurements Ti les,  or f rom the 
drop-down menu on the RF Set t ings Ti le  as shown in as shown in  
Fig.  5-5.

Fig. 5-5  TETRA MS Burst Ti le -  RF Set t ings Ti le locat ion
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA MS Measurements Ti les
Tx Measurements Ti le

Dur ing registrat ion, cal l  set up, or  whi le transmit t ing dur ing a cal l ,  the mobi le transmits bursts to  the 
Test Set  al lowing the transmit ter RF parameters to be measured.  These parameters are displayed 
on the Tx Measurements T i le,  or they may be viewed in detai l  on any of the Power Measurements 
Ti les or Modulat ion Accuracy Ti les.

Measurements can only be made on bursts with a val id t raining sequence.

The Burst Type select ion conf igures each Ti le for  making measurements on only one type of burst  
(Normal  or Contro l) .  Duplex cal l  set-up is recommended, i f  supported by the mobi le,  because i t  
avoids the need to hold the mobi le ’s PTT button ON.  Simplex cal ls may also be subject to l imi ted 
transmission per iods due to autonomous cal l  t imers or t ransmit  t imers with in the mobi le.   The Tx 
Measurements T i le shows the resul ts of  measurements made to the signal received from the mobi le 
under test .   The resul ts are given in numer ic and graphica l  form.  Fig.  5-6 shows the minimized Ti le 
grouped on the display; Fig.  5-7 shows the T i le in  maximized view.

Fig. 5-6  TETRA MS Tx Measurement  Ti le -  Minimized View

Field Definit ions
Power

The Power Measurement shows the average power dur ing the measured burst.   This 
measurement is taken over  the usable part  of  the burst  (al l  modulat ion symbols SN0 ~ SNmax) 
measured at  the symbol po ints through a TETRA f i l ter  (Root  Nyquist ,  α  = 0.35) .

Avai lable uni ts o f measurement  are dBm or W.

Burst Timing
The Burst T iming, or f rame al ignment measurement ,  shows the symbol t iming of the mobi le’s 
bursts measured with  respect to the Test  Set s ignal.  

The uni ts o f measurement  are Symbols with a range of -9.99 to +9.99.   A posi t ive value indicates 
a burst that is ear ly with  respect to the Test  Set s ignal.
Subject  to  Export  Control ,  see Cover Page for  detai ls .

5-9



TETRA MS System
Fig.  5-7  TETRA MS Tx Measurement Ti le -  Maximized View

Field Definit ions
Vector Errors

The Vector  Error  Measurements show the vector  error of  the received symbols with respect to  the 
ideal symbol po ints for the burst .   These measurements are taken over  the usable par t  o f  the 
burst ,  measured at the symbol  points through a TETRA f i l ter.   The measurements are expressed 
as a percentage of the mean ampl i tude.

Power
The Power Measurement shows the average power dur ing the measured burst.   This 
measurement is taken over  the usable part  of  the burst  (al l  modulat ion symbols SN0 ~ SNmax) 
measured at  the symbol po ints through a TETRA f i l ter  (Root  Nyquist ,  α  = 0.35) .

Avai lable uni ts o f measurement  are dBm or W.

Burst Timing
The Burst T iming, or f rame al ignment measurement ,  shows the symbol t iming of the mobi le’s 
bursts measured with  respect to the Test  Set s ignal.  

The uni ts o f measurement  are Symbols with a range of -9.99 to +9.99.   A posi t ive value indicates 
a burst that is ear ly with  respect to the Test  Set s ignal.   

Vector Errors
The Vector  Error  Measurements show the vector  error of  the received symbols with respect to  the 
ideal symbol po ints for the burst .   These measurements are taken over  the usable par t  o f  the 
burst ,  measured at the symbol  points through a TETRA f i l ter.   The measurements are expressed 
as a percentage of the mean ampl i tude.

Vector Peak
The Vector Peak measurement  is the vector error of  the symbol  wi th the highest error.

Vector RMS
The Vector RMS measurement is the root  mean squared of  al l  the symbols.

Residual  Carr ier
The Residual Carr ier  measurement is the mean residual carr ier  magni tude.
Subject  to  Export  Control ,  see Cover Page for  detai ls .

5-10



TETRA MS System
Freq Error
The Freq Error measurement shows the di f ference between the f requency of the received signal 
and the analyzer frequency of the Test Set.   Th is measurement is taken over  the usable par t  of  
the burst  measured at  the symbol points through a TETRA f i l ter .

Results
The results of  the measurements are shown numerical ly and as bar graphs when Ti le is 
maximized.   The resul ts of  measurements are presented as di f ferent  cr i ter ia for di f ferent tests,  
to give the most  appropriate measurements.  The resul ts are obtained by making measurements 
on a l l  of  the symbols over the range of the number of samples (bursts)  speci f ied for the test.   
These cr i ter ia are l isted below.

avg Average value of al l  of  the samples measured.
max Maximum value of the burst  that produced the highest  resul t  f rom the number of  

samples measured.
min Minimum value of the burst  that  produced the lowest result  f rom the number of 

samples measured.
w/c Worst Case value of  the burst  that produced the lowest or  highest resul t  f rom the 

number of  samples measured.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Rx Measurements Ti le
The Receiver Sensit iv i ty o f the mobi le may be tested using a BER measurement  in which PRBS 
frames sent  to the mobi le by the Test Set  are returned to  i t  by the RF t ransmission f rom the mobi le.   
The Test Set  then compares the data that i t  received with  the data that i t  sent .   This requires the 
mobi le to be in a specia l  mode in which i t  sends back a l l  the traf f ic f rames that i t  receives.  This 
mode may be enabled with  the Test Set  and mobi le in T1 Test Mode, or with the Test Set and mobi le 
in TT Loopback Mode.

In TETRA MS, mobi le receiver test ing is performed on the speech Traff ic Channel using TT 
Loopback Mode after  a mobi le has per formed a Test Mode Regist rat ion and a duplex ca l l  has been 
set up.  Mobi le receiver  test ing for other  types of channels is supported by the TETRA MS T1 System 
using T1 Loopback Mode with the mobi le in  T1 Test Mode. 

T1 Test Mode or  TT Loopback Mode may not  be supported by mobi le under test .

The Rx Measurements Ti le shows the resul ts o f BER, RBER and MER measurements made on the 
receiver of  the mobi le  under test.   The mobi le must  support  the TETRA Test  Mode (TT) RF Loopback 
funct ion to use this feature.   I t  may be necessary to per form a Test Mode Registrat ion before the RF 
Loopback funct ion can be used.

Af ter a mobi le that supports TT Loopback has performed a Test Mode Registrat ion ( i f  required) ,  i t  is 
necessary to set up a duplex ca l l  f rom or  to  the mobi le,  and to command the mobi le into Loopback 
Mode (ei ther BER TT Loopback or RBER TT Loopback).   When a duplex cal l  wi th Loopback enabled 
is not  conf igured, the Rx Measurements Ti le indicates Loopback Not On and does not show any 
measurements as shown in Fig.  5-8.

Fig.  5-8  TETRA MS Rx Measurements Ti le -  Loopback OFF

When the mobi le is performing BER TT Loopback, the Rx Measurements Ti le shows the BER results 
for  the three d i f ferent  c lasses of bi ts in the TETRA speech frame.  Class 0 bi ts have no protect ion 
and are l ikely to resul t  in non-zero BER measurements at a higher  RF Generator Level than the 
Class 1 and Class 2 bi ts,  which have some error  correct ion capabi l i ty.

When the mobi le is per forming RBER TT Loopback,  the Rx Measurements Ti le shows the RBER 
resul ts for  the Class 0 and Class 1 bi ts in the TETRA speech f rame,  and the MER result  for the Class 
2 bi ts.   In RBER TT Loopback, when the mobi le detects errors in the Class 2 bi ts,  i t  erases two 
complete speech frames and indicates th is erasure in the Loopback data.  Therefore, the RBER 
resul ts for  the Class 0 and Class 1 bi ts do not  include any speech f rames in which Class 2 bi t  errors 
resul ted in erasure.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA Mobi le receivers are speci f ied as one of three receiver per formance classes (A, B or E)  with 
di f ferent BER/MER performance requirements.  Di f ferent l imi ts can be set  for the di f ferent Receiver 
Classes.  The Test Set appl ies the l imits according to  the Receiver Class speci f ied in the Mobi le 
Parameters Conf igurat ion T i le.   I f  the mobi le has performed Test Mode registrat ion, i t  may be 
possible to obtain  the Receiver Class automatical ly ( i f  set to Use Reported) .  The Rx Measurements 
Ti le indicates which set  of  l imits i t  is using.

Fig.  5-9  TETRA MS Rx Measurements Ti le -  Min imized View

The maximized Rx Measurements T i le al lows the sample size to be speci f ied for  each measurement .   
To the r ight  of  the sample size is an indicat ion of the t ime taken to  acquire the speci f ied number of 
samples in the format hh:mm:ss.  The maximized Ti le also indicates the tota l  number of  bi ts (or  
messages)  acquired and the number of  bi ts (or messages) that were in  error.   This funct ion helps 
locate inf requent,  discrete error  events.

Fig.  5-10  TETRA MS Rx Measurements Ti le -  Maximized View
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Power Measurement Ti les
Profi le Full  Ti le

The Prof i le Ful l  Ti le shows in graphic form, the prof i le  of  the signal bursts that  make up the signal 
f rom a TETRA Mobi le.   The ramp-up,  middle and ramp-down of  the burst are shown, with a prof i le 
mask def ining the acceptable signal levels over the burst  per iod.

Fig.  5-11  TETRA MS Power Prof i le Ful l  Ti le -  Maximized View

Field/Soft Key Definit ions
Graph Axes

The X axis is cal ibrated in  Symbol  Points over  the Ramp Up and Ramp down periods and the Y 
axis is cal ibrated in dBc.  

For  a Normal burst ,  the X axis range is 300 symbols,  cover ing from symbol -35 to symbol 265.

For  a Control  burst ,  the X axis range is 150 symbols,  covering from symbol -24 to symbol 126.

Each Normal burst  has a durat ion of 231 symbols and Control  bursts have a durat ion of 103 
symbols.

The Ramp Up and Ramp Down l imi t  prof i les are shown.  Refer  to the sect ions in this chapter 
t i t led  Prof i le Ful l  Ti le and  Prof i le Ramps  Ti le.

Power Measurement
The displayed mask l imits,  which are the Pass/Fai l  cr i ter ia for the Power Prof i le Measurement,  
are conf igured in the Tx Measurements Limits Conf igurat ion Ti le.   I f  these l imi ts are set  to 
Disabled, the mask is not disp layed and the prof i le  Pass/Fai l  assessment is not  per formed.

The average of  the power measurements of  the middle of the burst  is shown in the avg box.

Burst Power Results
The results of  the Tx Burst  Power measurements are shown when the Ti le is maximized.  These 
resul ts are the same as the resul ts displayed on the Tx Measurements Ti le,  but without the bar 
graphs or  radio buttons.

Top Ref
Sets the top of scale of  the Y axis.

dB /  div
Sets the span of the sect ions a long the Y axis.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Over n Bursts
The Over n Bursts set t ing affects the disp layed Power Prof i le,  Pass/Fai l  assessment and Burst  
Power measurement.   The Power Prof i le  is averaged over  the Number of  Bursts speci f ied, which 
usual ly has smooths out  the noise,  reducing the peak level  of  the power prof i le dur ing the 
per iods when the mobi le’s t ransmit ter  is inact ive.   I f  a str ingent level  for the Low dBc l imit  is 
speci f ied, e.g.  -70 dBc, i t  may be necessary to average the prof i le over a large number of  bursts,  
e.g.  200,  to  produce a fair  assessment  of  the performance of the mobi le transmi t ter  under test.

[Accumulate] Soft Key
When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.

Profi le Ramps  Ti le
The Prof i le Ramps Ti le shows a graphic form of the prof i le of  the Rise and Fal l  Ramps of the signal 
bursts f rom a TETRA Mobi le.   The prof i le mask def ines the acceptable signal levels over  the r ise and 
fal l  per iods.

Fig.  5-12  TETRA MS Power Prof i le Ramps Ti le -  Maximized View

Field/Soft Key Definit ions
Burst  Power Results

The results of  the Tx Burst  Power measurements are shown when the Ti le is maximized.  These 
resul ts are the same as the resul ts displayed on the Tx Measurements Ti le,  but without the bar 
graphs or  radio buttons.

Top Ref
Sets the top of scale of  the Y axis.

dB /  div
Sets the span of the sect ions a long the Y axis.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Over n Bursts
The Over n Bursts set t ing affects the disp layed Power Prof i le,  Pass/Fai l  assessment and Burst  
Power measurement.   The Power Prof i le  is averaged over  the Number of  Bursts speci f ied, which 
usual ly has smooths out  the noise,  reducing the peak level  of  the power prof i le dur ing the 
per iods when the mobi le’s t ransmit ter  is inact ive.   I f  a str ingent level  for the Low dBc l imit  is 
speci f ied, e.g.  -70 dBc, i t  may be necessary to average the prof i le over a large number of  bursts,  
e.g.  200,  to  produce a fair  assessment  of  the performance of the mobi le transmi t ter  under test.

[Accumulate] Soft Key
When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.

Profi le Frame Tile
The Prof i le Frame Ti le  shows a graphic form of the power prof i le of  the inact ive and act ive slots of  a  
TETRA frame.  Whereas the Prof i le Ramps  Ti le shows a prof i le of  the Rise and Fal l  Ramps of a 
single burst ,  the Power Frame Ti le shows a prof i le  mask of  the signal levels over an ent i re TETRA 
frame.

TETRA MS T1 Power Prof i le Frame only transmi ts in Timeslot  1.

F ig.  5-13  TETRA MS Power Prof i le Frame Ti le Maximized View

Field/Soft Key Definit ions
Horizontal Axis Zoom Control

The Hor izonta l  Axis Zoom Control  drop-down menu located at the bot tom lef t  of  the T i le selects 
the length of  hor izontal  axis that is displayed.  Select ing x1 displays the ent i re hor izontal  axis;  
select ing x2 displays hal f  o f  the hor izontal  axis.

This menu is l inked to the Expand and Contract Hor izonta l  soft  keys.  When the Expand/Contract 
soft  keys are used to adjust  the hor izontal  axis,  the va lue in  the Horizontal  Axis Zoom Contro l  
f ie ld  is updated accord ingly.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Horizontal Scroll  Bar
The Hor izonta l  Scrol l  bar al lows user  to  scan le f t  and r ight  along the length of  the hor izontal  
axis.

[Horizontal]  Soft Key
Accesses a sub-menu of soft  keys that  adjust the signal ’s hor izontal  posi t ion on the display f ie ld .

[Accumulate] Soft Key
When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.

Modulation Accuracy Tiles
Vector Error Ti le

The Test Set  displays the vector  error  for  each symbol po int  for an ent i re burst.   Al l  of  the vector  
errors across a burst  are analyzed to produce the RMS and Peak Vector  Error readings for the burst.   
The measurement resul ts displayed when the Ti le is maximized are the same as the resul ts 
displayed on the Tx Measurements Ti le.

Fig.  5-14  TETRA MS Vector Error Ti le -  Maximized View

Soft Key Definit ions
[Accumulate] Soft Key

When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Phase Error Ti le
Phase Error  is the amount by which the signal leads or  lags from the ideal s ignal.   The reading is 
expressed as a posi t ive (ant i -c lockwise movement) or negat ive (clockwise movement)  angle.  The 
Phase Error T i le displays the phase error for each symbol for an ent i re burst  wi thout consider ing any 
magnitude error  that may be present .   Large var iat ions at the start  of  the burst  may indicate 
osci l lator set t l ing problems.   Varia t ions dur ing the burst  may be due to osci l lator control  issues.  The 
measurement resul ts d isplayed when the Ti le is maximized are the same as the resul ts displayed on 
the Tx Measurements Ti le .

Fig.  5-15  TETRA MS Phase Error Ti le -  Maximized View

Soft Key Definit ions
[Accumulate] Soft Key

When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Magnitude Error  Ti le
Magnitude Error is the amount  by which the signal di f fe rs f rom the magnitude of the ideal s ignal.   I t  
is expressed as a posi t ive or negat ive percentage of the magnitude of  the ideal  s ignal .   The 
Magnitude Error Ti le displays the magnitude error for  each symbol for a  whole burst  wi thout 
consider ing any phase error  that may be present.   Increasing magnitude error with t ime may indicate 
power supply problems.   Errors at start  or end of burst  may indicate ramp-up or ramp-down 
problems.   The measurement resul ts disp layed when the Ti le is maximized are the same as the 
resul ts disp layed on the Tx Measurements Ti le.

Fig . 5-16  TETRA MS Magnitude Error T i le -  Maximized View

Soft Key Definit ions
[Accumulate] Soft Key

When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Trajectory Ti le
The Trajectory Ti le d isplays the actua l  carr ier  t ransi t ions (phase and ampl i tude) dur ing the burst.   I t  
shows the power deviat ions and the target ing onto the symbol points.   Compression of  the carr ier ,  
indicated by squashed outer loops, incorrect f i l ter ing, indicated by signal  spread at the constel lat ion 
points and non-l inear i t ies can be evaluated with this Ti le .   The measurement  resul ts displayed when 
the Ti le is maximized are the same as the resul ts displayed on the Tx Measurements Ti le .

Fig.  5-17  TETRA MS Trajectory Ti le -  Maximized View

Soft Key Definit ions
[Accumulate] Soft Key

When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Constel lat ion Ti le
The Constel lat ion T i le shows the spread of symbol points for a burst  and gives a visual  
representat ion of whether  the deviat ions are phase or  magni tude related.  Limit  c i rc les may be 
displayed as shown in this example.  The conste l lat ion point  c irc le is pushed into an oval when an I /
Q imbalance is present .   The measurement resul ts displayed when the Ti le is maximized are the 
same as the resul ts displayed on the Tx Measurements Ti le .

Fig.  5-18  TETRA MS Constel lat ion Ti le  -  Maximized View

Soft Key Definit ions
[Accumulate] Soft Key

When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Rotated Vector  Tile
The Rotated Vector Ti le is based on the Conste l lat ion Ti le.   The eight segments present on the 
Constel lat ion Ti le are rotated so that the ideal vectors overlay each other,  displaying a larger 
representat ion.  Once again a l imi t  c i rc le may be disp layed, in this case set to 30%.  As in the 
Constel lat ion diagram in F ig.  5-19,  phase and magnitude can be observed.   The spread of values 
along the uni t  c i rc le  l ine indicates Phase problems.   The spread of  values hor izontal ly indicates 
Magnitude problems.   The measurement resul ts displayed when the Ti le is maximized are the same 
as the resul ts displayed on the Tx Measurements T i le.

F ig.  5-19  TETRA MS Rotated Vector  Ti le -  Maximized View

Soft Key Definit ions
[Accumulate] Soft Key

When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .

5-22



TETRA MS System
Protocol Tiles
Protocol Ti les provide informat ion relat ing to registrat ion, cal l  processing and messaging operat ions 
performed by the mobi le and the Test Set .   This in formation is avai lable whether or not the Protocol 
Ti les were displayed dur ing the protocol  operat ions.

Protocol History  Ti le
The Protocol History Ti le records al l  information displayed in the Operat ions/Status Ti le .   Th is 
information is useful  when mult ip le operat ions have produced information that  has appeared and 
been overwri t ten.   The Protocol History Ti le also records the Operat ions/Status Ti le  informat ion 
when that T i le is not v is ible.   For some operat ions,  more detai led information is shown in Protocol 
History than is displayed in  the Operat ions/Status Ti le .

Fig.  5-20  TETRA MS Protocol History T i le -  Minimized View

Fig. 5-21  TETRA MS Protocol History Ti le -  Maximized View
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Soft Key Definit ions
[Clear History] Soft Key

Clears the information already recorded in the protocol history.   I f  [Clear Mode] is set to Auto,  
the information already recorded by the Test Set  is c leared automat ical ly each t ime a mobi le 
reg isters with the Test Set.

[Save As] Soft Key
Saves a text f i le to the Test  Set ’s hard dr ive that  can be exported via the F i le Management Ti le 
feature.

[Timing] Soft Key
Timestamp information is shown in the maximized view of  the Protocol  History Ti le.   The 
t imestamp can display rea l  t ime (T iming = ABSOLUTE) or the t ime relat ive to the f i rst  entry in the 
history (Timing = ELAPSED).   I f  the rea l  t ime shown is incorrect,  press the UTILS Key to access 
the Test Set ’s Hardware Sett ings, Time & Date Ti le and make the necessary adjustments.

Protocol Groups  Ti le
I f  the mobi le under test has at tached mult ip le groups,  the groups can be viewed in  the Groups Ti le.   
The minimized view of the Groups T i le al lows user to select the format  of  the group numbers.  The 
[View Decimal/Hex] sof t  key selects decimal or hexadecimal format to  display group numbers.  The 
maximized Ti le d isplays group numbers in decimal and hexadecimal format.   The class of  usage of 
each group is also shown, e .g.  Normal Prior i ty,  Low Prior i ty,  Selected.   When group modif icat ion 
operat ions are made to the mobi le (at tach, detach, change of c lass of usage,  change of selected 
group) the Groups T i le is updated accordingly.

F ig.  5-22  TETRA MS Protocol  Groups Ti le  -  Minimized View

[View] Soft Key
This toggle but ton changes the display of  data from Decimal format  to  Hexadecimal format .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Protocol Mobile Classmark Ti le
The mobi le under test  provides i ts Classmark information when i t  reg isters to the Test Set.   The 
Classmark is a set  of  f lags by which the mobi le ind icates i ts capabi l i t ies to a base stat ion.  These 
f lags are shown in an abbrevia ted format  on the minimized version of the T i le;  wi th fu l ler 
descr ipt ions avai lable on the maximized view of the Ti le.

The Simplex/Duplex ind icat ion relates to the mobi le’s abi l i ty to perform RF t ransmission and 
recept ion simultaneously,  not to s implex/duplex cal ls ;  therefore, i t  is common for a mobi le that 
supports duplex cal ls to ind icate Simplex in i ts Classmark.  Refer  to ETSI EN 300 392-2 16.10.5 
i f  exact def ini t ion of the Classmark information is required.

Fig. 5-23  TETRA MS Protocol  Mobi le Classmark Ti le -  Minimized View

Fig.  5-24  TETRA MS Protocol Mobi le Classmark Ti le -  Maximized View
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Audio Ti le
The Audio Ti le  contains parameters used to measure and evaluate audio signals.

Fig.  5-25  TETRA MS Audio T i le -  Maximized View

AF Generator Field Definit ions
Frequency

Sets the frequency for  each AF Generator.   Frequency can be speci f ied in kHz or Hz as def ined 
by user .

Amplitude
Def ines the ampl i tude for  each AF Generator .   Deviat ion can be speci f ied in V or mV as def ined 
by user .

Waveform
Def ines the Waveform for  each AF Generator .   Select  f rom Sine or Square.  The selected value 
(Sine or Square) is displayed on the minimized Ti le beside the Ampl i tude  f ie ld .

Radio Buttons
The buttons to  the lef t  of  each AF Generator f requency set t ings f ie ld  turn each generator ON or  
OFF.

Output Level Warning
A warning indicator is displayed i f  the sum of  the act ive AF Generator levels is set to exceed 
5 V.

Loudspeaker
Selects the signal sent  to the internal  loud speaker.   This menu is accessible when the Audio Ti le 
is maximized.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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AF Analyzer  Field/Soft Key Definit ions
Audio Freq

Displays the averaged frequency of  the Audio input signal.

Level
Displays the averaged level  o f  the Audio input s ignal.   When V is selected from the Units drop-
down menu,  a sca le ind icator  is d isplayed next to the Level reading.

Distn/SINAD
Displays the measured noise leve l  on the Audio input s ignal,  using the modulat ion signal appl ied 
to the Test Set RF Output  Connector as the reference.  The desired noise measurement 
(Distor t ion or SINAD) is selected from the [Noise Meters]  soft  key sub-menu.

Filter
Selects a measurement f i l ter  to  include in the measurement path.

Units
Selects the uni t  of  measure as V, dBm or  dBr for  the Level reading.  Avai lable value is l imited by 
selected audio input Source.   For example, the Balanced audio input  source can be set to  ei ther 
dBm or  dBr:  V is not  avai lable as an opt ion.  When V is selects,  a scal ing value ind icator  (mV) is 
displayed beside the Level reading in  the Level f ie ld .

Source
Selects Audio 1 and 2 IN ConnectorsBalanced or  MIC/ACC Connector  as Audio Input.   Balanced 
(Audio 1 and Audio 2 inputs) can be used with a center pin to center pin,  two banana plug to BNC 
adapters.

Impedance
External  source can be set to un-terminated h igh impedance (Hi Z) ,  or  include a 600 Ω  
terminat ion (600 Ohms).

[Noise Meters]  Soft Key
Opens a soft  key sub-menu that al lows measurement opt ion to  be se lected to be disp layed on the 
Audio Ti le for Modulat ion Distor t ion and AF Distor t ion measurement.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Operat ions/Status Ti le
The Operat ion/Status Ti le provides operat ion for cal l  p lacing and message sending funct ions.  The 
Ti le is Protocol  State dependent,  wi th the soft  keys provided to make cal ls,  se lect ca l l  types and 
other funct ions.

Fig.  5-26  TETRA MS Operat ion/Status Ti le -  Minimized View

This Ti le shows the state of the Test Set in relat ion to a mobi le under test.   The in format ion shown 
is:

● Ident i ty of  the mobi le,  group or groups to which i t  is at tached and simi lar information.

● The State of any cal ls in  progress and any special  test  states in use are disp layed.

● Calls to the mobi le under test  are ini t iated from th is Ti le .

● SDS Text Messages to the mobi le  under test are set  up from the Operat ions/Status Ti le .

● Displays Text  Messages that  are received f rom the mobi le under test.

Fig.  5-27  TETRA MS Operat ions/Status Ti le  -  Normal Regist rat ion
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig. 5-28  TETRA MS Operat ions/Status Ti le -  TT Test Mode Regist rat ion

Field/Soft Key Definit ions
Mode, Events and Messages

The Operat ions/Status Ti le  shows the current  TETRA Test Mode of the Test Set and the current 
act ion.  SDS Messages and information about them are shown on the bot tom l ine of  the Ti le.

Fig.  5-29  TETRA MS Operat ions/Status Ti le  -  Information Areas

[Call  Mobile]  Soft Key
Opens a soft  key sub-menu that al lows user  to  in i t iate a cal l  to the mobi le.

[TETRA Test Mode Confirm]  Soft Key
Sends a TETRA Test Mode Conf irm command to the mobi le under test .   This funct ion should be 
used in conjunct ion with a mobi le that  supports TETRA Test Mode (TT).   

Mobi les may di f fer in their  implementat ion of TT Mode, but typical ly the fol lowing operat ions 
need to be per formed:

1. Select the System ID & Access Parameters Conf igurat ion Ti le and set MCC to 1  and MNC to 
1  ( test  values) .

2. Conf igure the mobi le to  enable TETRA Test Mode. (Refer to the manufacturer  for  detai ls. )

3. Wait  for  the mobi le  to register to the Test Set ( ITSI  At tach) .   The mobi le may ref rain from 
attaching groups in this mode.

4. Press the [TETRA Test Mode Confirm] soft  key within  30 s of  enabl ing TETRA Test  Mode on 
the mobi le,  but not before the mobi le has registered.

Current Events boxCurrent Mode box

Miscellaneous message area
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The mobi le sends the TETRA Test Mode Confirm response,  including i ts TEI (TETRA Equipment 
Ident i ty) ,  Power Class and Receiver  Class.

The mobi le remains in TETRA Test Mode which may be subject to a  t ime l imit ,  e.g.  5 minutes, or 
i t  may remain in TETRA Test  Mode unt i l  the mobi le is switched off .   I f  the mobi le does not  
receive the TETRA Test Mode Conf irm command within  30 s of  TETRA Test Mode being enabled,  
the TT mode is inval id and the mobi le reverts to normal mode.

The Test Set  indicates Registered (Test Mode) and displays the TEI ,  Power Class and Receiver  
Class values repor ted by the mobi le.   The Power Class and Receiver Class repor ted values are 
also updated on the Mobi le Parameters Configurat ion Ti le,  and may be used for  l imit  checking in 
manual or automat ic test ing.

Receiver BER/MER measurements can now be performed on the mobi le by sett ing up a duplex 
cal l  and commanding i t  into Loopback mode.

[Other Protocol Actions]  Soft Key
Opens a soft  key sub-menu that access addit ional  protocol  funct ions.

[Commanded Registration]
Commands the mobi le tore-at tach i ts groups and to re-register  with i ts ful l  ITSI (MCC/MNC/
SSI) and Mobi le Classmark.  I t  is not  normal ly  necessary to per form this operat ion:  th is 
information is obtained dur ing regist rat ion ( ITSI a t tach) .   

This command is for re-registrat ion only,  and cannot  normal ly be used to force a mobi le 
to register to the Test Set i f  i t  has not already done so.

Fol lowing a Reset to MCCH operat ion (see below) the Commanded Registrat ion funct ion is 
l ikely to fai l ,  s ince the Test Set has no knowledge of the mobi le’s SSI address.  However, i f  
the correct SSI  address is entered as a Use Fixed value on the  Mobi le Parameters 
Conf igurat ion Ti le,  the mobi le should respond to Commanded Registrat ion and update the 
information.

[Reset to MCCH]
Forces the Test Set to generate the MCCH i f  i t  is not already doing so.   Pressing this soft  key 
resets (deletes)  the Test Set ’s knowledge of  the reported mobi le informat ion ( ITSI,  groups, 
Classmark, TEI ,  Power Class, Receiver Class) ,  so an attempt  to place a cal l  or send a 
message from the Test Set to the mobi le is l ikely to fai l  unless the mobi le is powered of f  and 
on to ini t iate  another registrat ion.

Normal ly the Test Set resets (deletes)  i ts knowledge of the repor ted mobi le information 
automatical ly when the mobi le is powered down and de-registers from the Test  Set.   I f  the 
mobi le has not de-registered ( for example i t  has been disconnected from the Test  Set without 
being powered down f i rst) ,  pressing [Reset  to MCCH] resets the Test Set mobi le informat ion 
display.   Protocol  History is also reset i f  Clear  Mode Auto is se lected.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Energy Economy Mode]  Soft  Key

This soft  key is only avai lable when opt ion 390XOPT114, TETRA Energy Economy Mode, is 
instal led in  the Test  Set .   Pressing this sof t  key opens a soft  key sub-menu that  provides the 
user with the abi l i ty to request  that  the mobi le  change the energy economy mode being used.  
The mobi le must  acknowledge the Test Set ’s request  to change energy economy mode before the 
change takes effect .

The Mobi le may respond to Test  Set ’s request  to change EEM wi th a di f ferent EEM than the 
one requested by the Test Set .   Also,  the Mobi le can request  a new EEM at any t ime when 
Use Reported is se lected on the  Mobi le Parameters Conf igurat ion Ti le.

[Send Message]  Soft  Key
Opens a sof t  key sub-menu that a l lows user to send a Status Message or an SDS message to the 
mobi le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Registrat ion
Register ing a mobi le with the Test  Set indicates that  the frequency and system parameters in the 
Test Set  correspond to the mobi le’s operat ing parameters.   In addit ion, mobi le registrat ion al lows 
the Test Set to  capture the Short  SSI and the selected GSSI of the mobi le which are required to set 
up a cal l  to the mobi le.   The SSI and GSSI can be a lso be conf igured manual ly on the Mobi le 
Parameters Conf igurat ion T i le.

To register the Mobi le:

1. Select Base Services  f rom the TETRA MS Conf igurat ion menu.

2. Set  the Power On Registration  and Power Off De-registrat ion  parameters to  Required .   
This sets the relevant  System Informat ion parameters to command the Mobi le to register at  
power-on and de-register at  power-off .

The mobi le should register automat ical ly when i t  is  powered on and locates the simulated base 
stat ion signal f rom the Test Set.   Th is may take as long as 30 seconds from power-on.   Upon 
reg istrat ion,  the SSI  of  the mobi le and i ts selected GSSI are displayed.  The reported SSI  and GSSI 
parameters are found on the Mobi le Parameters Conf igurat ion Ti le.   These parameters are updated 
to the va lues received from the mobi le.

The mobi le may attach group ident i t ies dur ing or af ter regist rat ion, and may subsequent ly change 
the selected GSSI.   These parameters can be viewed in detai l  on the Protocol  Groups  T i le.

I f  the mobi le does not register  with the Test Set  and the ini t ia l  conf igurat ion parameters have been 
set correct ly,  fa i lure to register  may be because the RF Generator  Level  o f the Test Set is 
insuff ic ient  for  the mobi le .   Adjust ing the Test Set ’s RF Generator  Level  set t ing on the RF Sett ings 
Ti le  may correct the problem; however,  th is may af fect the power level  chosen by the mobi le.

Fai lure to register may also be because the signal t ransmit ted by the mobi le is outside the capture 
range of  the Test Set ’s receiver.   The Test Set is not  able to predict  the power level  the mobi le wi l l  
use, s ince this depends on the power class of the mobi le and whether i t  t ransmits at  i ts maximum 
power or  uses open loop power control  to decide the power leve l  to use.   Adjust ing the Mobi le  Power  
sett ing on the RF Sett ings Ti le  to the level  the mobi le is expected to use.

The Mobi le should automat ical ly de-register  when i t  is powered down.

The Other Protocol  Funct ions/Commanded Regist rat ion funct ion can only be used to request 
information from a mobi le that is already registered to the Test Set .   I f  the mobi le does not  
reg ister wi th the Test Set a t power on,  pressing Power On Registrat ion does not cause the 
mobi le to register with the Test  Set.

Registration Information
The mobi le provides information to  the Test  Set  dur ing regist rat ion.  The extent of  this information 
depends on the type of regist rat ion requested.  Some of the mobi le ’s informat ion is d isplayed on the 
Operat ions/Status Ti le ,  other information pertaining to the mobi le is displayed on Ti les speci f ic to 
the information. 

Only the ITSI,  GSSI and class mark in format ion are displayed unless an extended (TT Test  Mode) 
reg istrat ion has taken place.

ITSI
The Individual TETRA Subscr iber  Ident i ty,  displayed in  decimal not hexadecimal,  consist ing of 
the Mobi le Country Code (MCC), Mobi le Network Code (MNC) and the Short  Subscr iber  Ident i ty 
(SSI) .   The MCC and MNC are on ly sent dur ing a commanded regist rat ion.

TEI
TETRA Equipment  Ident i ty is the mobi le ’s hardware ser ial  number,  consist ing of the Type 
Approval Code (TAC), Final  Assembly Code (FAC), Seria l  Number (SNR) and Spare Dig i t  (SPR).   
This information is on ly displayed i f  an extended (TT Test Mode) registrat ion has taken place.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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GSSI
The Group Short  Subscr iber Ident i ty for the selected group (Class of Usage 5) is displayed in  
decimal or as No Group Selected.   I f  an addit ional group is at tached (Class of Usage ≠5) or  a 
group is detached, i t  is d isplayed separately.

Some Mobi les may attach mult ip le addit ional  groups, in which case the Test  Set  displays only the 
most recent  at tached or detached groups beside the selected group.   Al l  at tached groups (up to 
40)  can be displayed on the Protocol Groups  Ti le.

Each attached group is shown in decimal  and HEX.

The class of  usage of each group is also shown, e.g.  Selected, Normal Prior i ty,  Low Pr ior i ty.

Changing a current ly selected group,  al ter ing the pr ior i ty of  a group, detaching a group or  
at taching a group updates the displayed l ist  of  groups accordingly.

Power Class
Def ines the mobi le’s maximum power level .   This parameter  is d isplayed only i f  an extended (TT 
Test Mode) regist rat ion has taken place.  I f  the mobi le does not report  i ts power class correct ly,  
select the correct  Used Fixed on the Power Class sect ion of the Mobi le Parameters Conf igurat ion 
Ti le and enter  the correct Power Class value.   Refer  to the tab le in the sect ion t i t led Mobi le 
Transmit ter Power Levels for mobi le t ransmit ter  power levels.

Mobile Transmitter Power Levels

Receiver Class
Def ines the receiver  per formance of  the mobi le .   Receiver Classes are A, B or E.

The parameter is only displayed when extended (TT Test  Mode) registrat ion has taken place.

I f  the mobi le does not  repor t  i ts Receiver  Class correct ly,  se lect Use Fixed in the Receiver  Class 
sect ion of the Mobi le Parameters Conf igurat ion Ti le and enter the correct  Receiver Class value.

Control Level Nominal Output Power Comments
MS PL1 45 dBm / 31.6 W Power Class 1 Max Power
MS PL1L 42.5 dBm / 17.8 W Power Class 1L Max Power
MS PL2 40 dBm / 10 W Power Class 2 Max Power

MS PL2L 37.5 dBm / 5.62 W Power Class 2L Max Power
MS PL3 35 dBm / 3.16 W Power Class 3 Max Power
MS PL3L 32.5 dBm / 1.78 W Power Class 3L Max Power

MS PL4 30 dBm /  1 W Power Class 4 Max Power
MS PL4L 27.5 dBm / 562 mW Power Class 4L Max Power
MS PL5 25 dBm / 316 mW

MS PL6 20 dBm / 100 mW
MS PL7 15 dBm / 31.6 mW
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Class Mark Information
The Mobi le’s Class Mark information is obtained dur ing registrat ion and is displayed on the 
Mobi le Class Mark T i le.   Th is Ti le  is accessed from the TEST Float ing Menu by select ing 
Protocol ,  then Mobi le Classmark.

Fig.  5-30  TETRA MS Mobi le Classmark T i le -  Maximized View

Fig. 5-31  TETRA MS Mobi le Classmark Ti le -  Min imized View
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Sett ing up Calls to and from the Mobile
The Test Set  supports group cal ls,  pr ivate cal ls,  phone and emergency type cal ls,  and simplex and 
duplex cal ls.   Not a l l  TETRA Mobi les support  al l  of  these cal l  types.  TETRA Mobi les from di f ferent 
manufacturers may di f fer in the ir  implementat ion of  cer tain cal l  funct ions, and may not necessari ly  be 
ful ly compatib le with the Test Set  for  al l  of  these cal l  types.  The Test Set  is compatible with mobi les 
conforming to the TETRA MoU Interoperabi l i ty Prof i le (TIP core services).

Mobile Originated Calls
To set up Mobi le-Originated Cal ls,  the relevant  cal l  type is selected on the mobi le;  user  operat ions 
on the mobi le cause signal ing to be sent to the Test Set to set  up a cal l .   The 3900 supports the 
fol lowing Mobi le-Originated Cal l  types:

● Group Cal l .

● Private Cal l  ( Individual Cal l ) .

● Telephone Cal l  (PSTN, PABX or ISDN Cal l) .

● Emergency Cal l .

Mobile Originated Group Call
A Mobi le Or iginated Group Cal l  has the fol lowing character ist ics:

● Call  is addressed to a group of TETRA users (point- to-mult ipoint ) .

● Simplex cal l  only.

● Direct set-up only.

● Automatic c leardown by network.

The fol lowing operat ions are necessary to in i t iate a group cal l  f rom the mobi le to the Test Set .   
This procedure may vary depending on the mobi le’s funct ional i ty.  

1. Select the Operat ions/Status T i le  on the Test Set.

2. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

3. Ver i fy mobi le has attached a selected Group ID (GSSI) to the Test Set.

4. Ver i fy mobi le’s se lected Group ID (GSSI)  is not No Group.

5. Ver i fy mobi le is in Group Mode, i f  i t  has a mode select ion.

6. Ver i fy mobi le’s display shows no dia led digi ts.

7. Press and hold the mobi le’s PTT swi tch.

The Operat ions/Status Ti le  indicates the type of cal l  in i t iated, the cal l ’s status and the cal led 
Group ID (GSSI) .

The mobi le is in i t ia l ly t ransmit t ing.  Depending on the mobi le ,  i t  may be possible to cleardown 
the cal l  f rom the mobi le;  otherwise the cal l  can be cleared from the Test Set.   The Test  Set 
c lears the cal l  automat ical ly af ter  the Hang Timer expires i f  the mobi le and Test  Set are not 
t ransmit t ing.

TETRA Mobi les set up group cal ls to a pre-selected group of  TETRA users: therefore a 
number does not need to be dia led when in i t iat ing a group cal l .   A TETRA Mobi le selects the 
required group or  No Group.  The selected group is at tached and indicated on the Test  Set 
when registrat ion is performed.  When the group select ion is al tered the new selected group 
is at tached and indicated on the Test  Set .   TETRA Mobi les can only set up group ca l ls when 
a selected group is at tached to the Test Set.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Originated Private Call  ( Individual Call)
A Mobi le Or iginated Private Cal l  has the fol lowing character ist ics:

● Call  is addressed to an individual  TETRA user  (point - to-point ) .

● Can be simplex or  duplex cal l .

● Can be direct  set-up or hook signal ing.

The abi l i ty to or iginate a simplex or  duplex pr ivate cal l  depends on the mobi le under test  and i ts 
program conf igurat ion.  The use of  direct set -up or hook signal ing typical ly depends on the 
mobi le conf igurat ion, but may be affected by user select ion of Loud Mode (speaker) or Discreet 
Mode (ear  piece)  on the mobi le.   Use of  duplex may automatica l ly switch the mobi le to use the 
ear  piece instead of the speaker.   The exact procedure depends on the mobi le under test,  but 
normal ly the fol lowing operat ions are necessary to in i t iate  a pr ivate cal l  f rom the mobi le to the 
Test Set .   

1. Select the Operat ions/Status T i le  on the Test Set.

2. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

3. Ver i fy mobi le is in Private Mode, i f  i t  has a mode se lect ion.

4. Key a val id  cal led par ty ind ividual SSI in to the mobi le.

5. Per form the indicated operat ion according to the type of cal l  in progress.

Simplex Cal l
I f  conf igured for  direct set-up, press and hold the mobi le’s PTT switch.

Simplex Cal l
I f  conf igured for  hook signal ing, press and release the mobi le’s PTT switch.

Duplex Cal l
Press the mobi le ’s key marked SEND (handset up) or Y (yes) or OK.

For Simplex Hook or Duplex Cal ls
Test Set  may require user  to press [Answer]  or [Reject]  soft  key on the Test Set  to answer 
the cal l .  

The Operat ions/Status Ti le  indicates the type of indiv idual cal l  in i t iated, the cal l ’s sta tus and the 
cal led ID (SSI).   The SSI may di f fer f rom the dialed number, e.g.  the mobi le may add the d ialed 
number to a base address.  For  a simplex cal l ,  the mobi le  is in i t ia l ly t ransmit t ing (direct  set -up)  
or receiving (hook signal ing) .   For  a duplex cal l ,  the mobi le is t ransmi t t ing and receiving, and 
PTT operat ion is not required.   The cal l  can be cleared down from ei ther the mobi le or  the Test  
Set .

The mobi le may be conf igured to  only accept numbers within a cer tain l imited range as val id 
SSI va lues for a pr ivate cal l .   I f  unsure of  what is acceptable,  t ry a number that is c lose to the 
mobi le’s own SSI;  e .g.  al ter the least  s igni f icant digi t .   For  some mobi les i t  may be necessary 
to pref ix the SSI or  make a menu se lect ion to indicate that the number is a TETRA individual 
subscr iber ID -  refer to the mobi le ’s operat ing inst ruct ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Originated Telephone Call  (PSTN Call  or PABX Call  or ISDN Call)
A Mobi le Or iginated Telephone Cal l  has the fol lowing character ist ics:

● Call  is addressed to an individual  telephone user (point- to-po int) .

● Called user is accessed via the PSTN, PABX or ISDN gateway on the TETRA Network.

● Normal ly duplex ca l l  for both users, but can be simplex ca l l  for the TETRA user.

● Normal ly hook signal ing for both users,  but  can be di rect set-up for the TETRA user.

● DTMF overdial  for  end- to-end signal ing.

The abi l i ty to or ig inate a telephone cal l  depends on the mobi le under test and i ts program 
conf igurat ion.  The use of di rect set-up or  hook signal ing depends on the mobi le conf igurat ion, 
but may be affected by user  select ion of  Loud Mode (speaker) or Discreet Mode (ear piece)  on 
the mobi le.   Use of  duplex may automatica l ly switch the mobi le to use the ear piece instead of 
the speaker.   The exact procedure depends on the mobi le  under test,  but normal ly the fol lowing 
operat ions are necessary to in i t iate a telephone cal l  f rom the mobi le to the Test  Set.   

1. Select the Operat ions/Status T i le  on the Test Set.

2. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

3. Ver i fy mobi le is in Telephone Mode,  i f  i t  has a mode select ion.

4. Key a val id  cal led par ty telephone number into the mobi le ( refer to note below).

5. Press the mobi le ’s key marked SEND (handset up) or Y (yes) or OK, or  i f  the mobi le has 
none of these keys,  br ief ly press and release PTT.

Simplex Hook or Duplex calls:
Test Set  may require user  to press [Answer]  or [Reject]  soft  key on the Test Set  to answer 
the cal l .

The Operat ions/Status Ti le  indicates the type of individual  duplex hook signal ing cal l  in i t ia ted,  
the cal l ’s status and the cal led ID (SSI) of  the TETRA Network’s PSTN, PABX or ISDN gateway is 
shown, a long with  the telephone number of the ca l led user on the PSTN, PABX or ISDN (the 
External  Subscr iber Number or  ESN).   For  a duplex cal l ,  the mobi le  is t ransmit t ing and receiving, 
and PTT operat ion is not required.  I t  may be possible  to send DTMF signal ing dur ing a duplex 
telephone cal l .   The cal l  can be cleared down f rom e i ther  the mobi le  or the Test Set .

The mobi le may be conf igured to  only accept numbers within a cer tain l imited range as val id 
ESN values for  a telephone cal l .   I f  unsure of  what is acceptable, t ry a number that  is val id in 
the PSTN of the country for  which the TETRA Mobi le is conf igured, for example ten digi ts 
star t ing with zero.  For some mobi les i t  may be necessary to pref ix the ESN or  make a menu 
select ion to  indicate that the number is a PSTN telephone number -  refer to the mobi le ’s 
operat ing instruct ions.  For PABX cal ls,  val id ESN values may be di f ferent,  for  example four 
digi ts not  star t ing with zero.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Originated Emergency Call
A Mobi le Or iginated Emergency Cal l  has the fol lowing character ist ics:

● Call  can be addressed to ei ther  an individual TETRA user or a group of  TETRA users.

● May be addressed to special  emergency SSI (e.g.  16777214.)

● Can be simplex or  duplex cal l .

● Can be direct  set-up or hook signal ing.

● Emergency prior i ty level  15,  i .e. ,  Pre-empt ive Prior i ty level  4.

The ID of the cal led user(s) and the type of  cal l  that is set up are normal ly pre-programmed and 
are dependent on the conf igurat ion of the mobi le for the requi rements of a par t icular TETRA 
Network.

The mobi le may be conf igured to recognize an emergency cal l  as a specia l  case and behave 
di f ferent ly,  for  example by displaying EMERGENCY and over-r id ing the user  set t ing of the 
volume contro l ,  or by act ivat ing the mobi le’s microphone and transmit ter  without requir ing the 
user to press the PTT.

The fol lowing operat ions are necessary to in i t iate an emergency cal l  f rom the mobi le to the Test 
Set .   Set  up may vary depending on the mobi le’s funct ional i ty.

1. Select the Operat ions/Status T i le  on the Test Set.

2. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

3. Press the mobi le’s red emergency button (may need to press and hold the button br ief ly) .

The Operat ions/Status Ti le  indicates the type of cal l  in i t iated, the cal l ’s status and the cal led 
user ID (SSI  or  GSSI).   For a  simplex cal l  the mobi le may ini t ia l ly be transmi t t ing or receiv ing 
depending on the conf igurat ion.   I t  may or may not be possib le to cleardown an emergency cal l  
f rom the mobi le;  normal ly the cal l  can be cleared from the Test  Set .   An emergency group cal l  is 
be cleared down automatical ly by the Test Set af ter  expi ry of  the Hang Timer.

Mobile Originated Call  in Alerting State: Call  Accept and Call  Reject
When a hook signal ing cal l  is set  up from the mobi le to the Test Set,  the Test Set  enters the 
Alert ing state, represent ing the per iod when the cal l ing par ty is wait ing for the cal led party to 
answer the cal l .   During th is per iod a cal led par ty alert ing tone should be heard from the mobi le.   
The Test Set  can be conf igured to  respond during the aler t ing state via the opt ions in the Cal l  
Timers & Trunking Conf igurat ion Ti le.

When the Test Set  Answer Mode is set to Auto, the Test  Set automatical ly s imulates the cal led 
par ty answer ing the cal l  a f ter  the def ined Test Set Auto Answer Time ( range 0 to 30 s) .   The cal l  
then enters the conversat ion state on the Traff ic Channel.   I f  Auto Answer is set with a t ime of 0  
s,  mobi le  or iginated ca l ls go straight  into conversat ion without  delay, and a cal led party a lert ing 
tone may not  be heard from the mobi le.   

When Test Set  Answer Mode is set  to Manual,  the Test Set only answers the cal l  i f  the [Answer] 
soft  key is pressed.  I f  the cal l  is not answered, the mobi le is l ikely to t ime out af ter  a pre-set 
per iod and the Test  Set ind icates Released, expiry of  mobi le t imer.   The 3900 can a lso be 
conf igured to simulate the cal led party re ject ing the mobi le or iginated cal l  by pressing the 
[Reject]  soft  key dur ing the alert ing state.  The [Answer] and [Reject]  soft  keys can a lso be used 
with Test Set Answer Mode set  to Auto i f  to set a  long Test Set  Auto Answer T ime.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Calls
The fol lowing Mobi le-Terminated Cal l  Types are supported:

● Group Cal l

● Private Cal l  ( Individual Cal l )

● Phone Cal l  (PSTN, PABX or ISDN Cal l )

● Emergency Cal l

● User Def ined Cal l

Sett ing Up a Mobile Terminated Call
To set up mobi le terminated cal ls:

1. Select the Operat ions/Status T i le  on the Test Set.

2. Press the [Cal l  Mobi le]  soft  key.

3. Select the required cal l  type by pressing the appropriate sof t  key.   Conf igure the requi red 
parameters for  the desired ca l l  type.

Fig. 5-32  TETRA MS Operat ions/Status Ti le -  Cal l  Mobi le Soft  Keys
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Group Call
A Mobi le Terminated Group Cal l  has the fol lowing character ist ics:

● Call  is addressed to a group of TETRA users (point- to-mult ipoint ) .

● Simplex cal l  only.

● Direct set-up only.

● Automatic c leardown by network.

The fol lowing conf igurat ion should be checked before set t ing up a group Cal l  for the f i rst  t ime.

1. Select the Cal l  Types Conf igurat ion T i le and select Group in the Cal l  Type f ie ld .

2. Set  the Pr ior i ty as required.   (Typical ly 00 = Prior i ty Not Def ined.)

3. Set  the Cal l ing Party SSI  as required.

The fol lowing operat ions are necessary to in i t iate a group cal l  f rom the Test  Set to the mobi le .   
Set  up may vary depending on the mobi le’s funct ional i ty.

4. Select the Operat ions/Status T i le  on the Test Set.

5. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

6. Ver i fy mobi le has attached a selected Group ID (GSSI) to the Test Set.

7. Ver i fy mobi le’s se lected Group ID (GSSI)  is not No Group.

8. Ver i fy mobi le is in Group Mode, i f  i t  has a group select ion.

9. Do not  al ter the value of GSSI in the Mobi le Parameters Conf igurat ion Ti le  (refer  to Note 
1 be low). 

10. Press the [Cal l  Mobi le]  Soft  Key,  then the [Group Cal l ]  Soft  Key on the Operat ions/Status 
Ti le .   No act ion is required on the mobi le to answer the cal l ,  as i t  is direct set-up.

The Operat ions/Status Ti le  indicates the type of cal l  in i t iated, the cal l ’s status and the cal led 
Group ID (GSSI) .   The mobi le is in i t ia l ly rece iving.   I t  is normal ly possible for the mobi le to leave 
but not to cleardown the group cal l ,  as i t  is not  the cal l  owner;  the cal l  can be cleared down from 
the Test Set .  

The Test Set  automatical ly c lears down the cal l  af ter expiry o f the Group Cal l  Hang Timer i f  the 
mobi le and Test Set are not t ransmit t ing.

 1

Mobi le terminated group cal ls are addressed to the Group ID (GSSI) va lue shown on the 
Mobi le Parameters Conf igurat ion T i le,  which is updated with the selected Group ID at 
reg istrat ion or  when a new group is selected on the mobi le.   I f  the mobi le has at tached other  
Group ID (GSSI)  values in addit ion to  the selected Group ID, i t  may be able to  receive cal ls 
addressed to these groups.  This depends on whether the mobi le has been conf igured to  
scan for ca l ls to  other a t tached groups.  In this case, the GSSI value in the Mobi le  
Parameters Conf igurat ion T i le can be changed to one of  the other Group ID values to test 
this behavior .   TETRA Mobi les ignore group cal ls  addressed to groups that they have not 
selected or  at tached.

 2

Unl ike an individual cal l ,  a group cal l  is addressed to mul t ip le mobi les that  do not 
acknowledge the cal l  set -up.   Therefore, as the Test Set is not  expect ing an 
acknowledgement f rom the mobi le,  the Test Set always goes into conversat ion on the TCH 
whether  or  not  there is a mobi le under test that recognizes the Group ID.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Private Call  ( Individual Call)
A Mobi le Terminated Private Cal l  has the fol lowing character ist ics:

● Call  is addressed to an individual  TETRA user  (point - to-point ) .

● Can be simplex or  duplex cal l .

● Can be direct  set-up or hook signal ing.

The fol lowing conf igurat ion should be checked before set t ing up a Pr ivate Cal l  for the f i rst  t ime.

1. Select the Cal l  Types Conf igurat ion T i le and select Private in the Cal l  Type f ie ld .

2. Set  Simplex or  Duplex as required.

3. Set  the Signal ing Type to Direct or  Hook as required.

4. Set  the Pr ior i ty box as required.  Typica l ly 00 = Prior i ty Not  Def ined.

5. Set  the Cal l ing Party SSI  as required ( refer to Note 1).

The abi l i ty to receive a simplex or  duplex pr ivate ca l l  depends on the mobi le under test  and i ts 
program conf igurat ion.  The abi l i ty to accept direct  set-up or hook signal ing depends on the 
mobi le conf igurat ion, but may be affected by user select ion of Loud Mode (speaker) or Discreet 
Mode (ear  piece)  on the mobi le -  a direct set -up cal l  may be modi f ied by the mobi le under test to  
hook signal ing.  

The fol lowing operat ions are necessary to in i t iate a pr ivate cal l  f rom the Test Set to the mobi le.   
Set  up may vary depending on the mobi le’s funct ional i ty.

6. Select the Operat ions/Status T i le  on the Test Set.

7. Ver i fy mobi le has registered to the Test Set (SSI or ful l  ITSI  displayed).   Do not al ter  the 
value of SSI  in the Mobi le Parameters Configurat ion Ti le (refer  to Note 1).

8. Press the [Cal l  Mobi le]  soft  key on the Test Set ,  fo l lowed by the [Pr ivate Cal l ]  soft  key.

9. Perform the indicated operat ion according to the type of cal l  in progress.

Simplex, direct set-up
No act ion is required on the mobi le  to answer the cal l .

Simplex, hook signaling
Press and hold the mobi le’s PTT swi tch to answer the cal l  ( refer to Note 2).

Duplex,  hook signal ing
Press the mobi le ’s key marked SEND (handset up) or Y (yes) or OK to answer the cal l ,  or  i f  
the mobi le has none of  these keys, br ief ly press and release PTT (re fer to Note 2) .

The Operat ions/Status Ti le  indicates the type of indiv idual cal l  in i t iated, the cal l ’s sta tus and the 
cal led ID (SSI).   For  a simplex cal l ,  the mobi le is in i t ia l ly receiving (d irect  set-up) or t ransmi t t ing 
(hook signal ing).   For a duplex cal l ,  the mobi le is t ransmit t ing and receiving,  and PTT operat ion 
is not  required.  The cal l  can be cleared down f rom ei ther  the mobi le or the Test Set .

 1

Mobi le terminated pr ivate ( individual)  cal ls are addressed to the user ID (SSI) shown in the 
Mobi le Parameters Conf igurat ion T i le,  which is updated with the mobi le’s SSI at  reg istra t ion.   
TETRA Mobi les ignore individual  cal ls addressed to  other users.

 2

For some mobi les i t  may be necessary to select Private Mode before answering an indiv idual  
cal l .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Telephone Call  (PSTN Call)
A Mobi le Terminated Telephone Cal l  has the fol lowing character ist ics:

Cal l  is addressed to an individual  TETRA user  f rom a telephone (PSTN) user (point- to-point) .

● Called TETRA user is accessed via the gateway (PSTN)  f rom the external  PSTN. 

● Normal ly duplex ca l l  for both users, but can be simplex ca l l  for TETRA user.

● Hook signal ing on ly.

● DTMF overdial  for  end to end signal ing.

The fol lowing conf igurat ion must  be carr ied out before a ca l l  can be set  up should be checked 
before sett ing up a Telephone Cal l  for  the f i rst  t ime:

1. Select the Cal l  Types Conf igurat ion T i le and in the Cal l  Type box select Phone.

2. Set  the Pr ior i ty as required.   (Typical ly 00 = Prior i ty Not Def ined.)

3. Set  the CALLING PARTY ESN as required ( refer to Note 3).

Use of duplex may automatical ly switch the mobi le  to use the ear  piece instead of  the speaker.

The fol lowing operat ions are necessary to in i t iate a phone cal l  f rom the Test Set  to the mobi le.   
Set  up may vary accord ing to the mobi le ’s funct ional i ty.

4. Select the Operat ions/Status T i le  on the Test Set.

5. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

6. Do not al ter  the value of  SSI  on the Mobi le  Parameters Conf igurat ion Ti le .   Refer to Note 
1.

7. Press the Test  Set ’s [Cal l  Mobi le]  sof t  key,  fol lowed by the [Phone Cal l ]  soft  key.

8. Press the mobi le ’s key marked SEND (handset up) or Y (yes)  or OK to answer the cal l ,  or 
i f  the mobi le has none of these keys, br ief ly press and release PTT (refer to Note 4).

The Operat ions/Status Ti le  indicates the type of indiv idual cal l  in i t iated, the cal l ’s sta tus and the 
cal led ID (SSI).   As this is a duplex ca l l ,  the mobi le is t ransmit t ing and receiv ing, and PTT 
operat ion is not required.   I t  may be possible to send DTMF signal ing dur ing a duplex telephone 
cal l .   The cal l  can be cleared down from ei ther the mobi le or  the Test  Set.

 1

Mobi le terminated telephone cal ls are addressed to the user ID (SSI)  shown in the Mobi le  
Parameters Conf igurat ion T i le,  which is updated wi th the mobi le’s SSI at  regist rat ion.  
TETRA Mobi les ignore individual  cal ls addressed to  other users, i .e.  di f ferent SSI  values.

 2

For some mobi les i t  may be necessary to  select Phone Mode before answer ing a telephone 
cal l .

 3

I f  the Cal l ing Party ESN matches a phone number entry stored in the mobi le’s directory,  the 
mobi le should display the name associated with  the phone number as the ca l l ing party ID.

 4

Some mobi les are only capable of  s implex operat ion and may ei ther modi fy the duplex cal l  to 
s implex or reject the duplex cal l .   In the case of  modif icat ion to simplex, press and hold the 
mobi le’s PTT switch to answer the cal l .

 5

For  mobi le  terminated telephone cal ls v ia  a PABX or ISDN gateway, use User Def ined cal l  
type and se lect the appropr iate  gateway as the cal l ing par ty SSI .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Emergency Call
A Mobi le Terminated Emergency Cal l  has the fol lowing character ist ics:

● Call  can be addressed to an ind ividual TETRA user  or  a group of TETRA users.

● Can be simplex or  duplex cal l .

● Can be direct  set-up or hook signal ing.

● Emergency prior i ty level  15,  i .e.  Pre-emptive Pr ior i ty leve l  4.

The fol lowing conf igurat ion must  be carr ied out before a ca l l  can be set  up should be checked 
before sett ing up an Emergency Cal l  for  the f i rst  t ime.

1. Select the Cal l  Types Conf igurat ion T i le.   Select Emergency from the Cal l  Type drop-
down menu.

2. Set  Group/Ind ividual as required.

3. Set  Simplex/Duplex as required.

4. Set  the signal ing Type to  Direct or Hook as required.

5. Set  the Cal l ing Party SSI  as required.

The mobi le may be conf igured to recognize an emergency cal l  as a specia l  case and behave 
di f ferent ly,  for  example by displaying EMERGENCY and over-r id ing the user  set t ing of the 
volume contro l ,  or by act ivat ing the mobi le’s microphone and transmit ter  without requir ing the 
user to press the PTT.  

The fol lowing operat ions are necessary to in i t iate an emergency ca l l  f rom the Test Set to the 
mobi le.   Set up may vary according to the mobi le’s funct ional i ty.

6. Select the Operat ions/Status T i le  on the Test Set.

7. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

8. Group cal l :  Ver i fy mobi le has attached a selected Group ID (GSSI) to the Test Set.

9. Group cal l :  Ver i fy mobi le’s selected Group ID (GSSI) is not NO GROUP.  Do not al ter  the 
value of SSI  or  GSSI on the Mobi le Parameters Conf igurat ion T i le.

10. Press the Test  Set [Cal l  Mobi le]  soft  key, fol lowed by the [Emergency Cal l ]  soft  key.

11. Perform the indicated operat ion according to the type of cal l  in progress.

Simplex, Direct  Set-up
No act ion is required on the mobi le  to answer the cal l .

Simplex, Hook Signal ing
Press and hold the mobi le’s PTT swi tch to answer the cal l .

Duplex,  Hook Signaling
Press the mobi le ’s key marked SEND (handset up) or Y (yes) or OK to answer the cal l ,  or  i f  
the mobi le has none of  these keys, br ief ly press and release PTT.

For a simplex cal l ,  the mobi le in i t ia l ly receives (direct set -up) or  t ransmits (hook signal ing).   For  
a duplex cal l ,  the mobi le is t ransmit t ing and receiving, and PTT operat ion is not required.  The 
abi l i ty to c leardown the emergency cal l  f rom the mobi le depends on the mobi le .   The cal l  can be 
cleared down from the Test Set.   An emergency group cal l  is c leared down automatical ly by the 
Test Set  on expiry of  the hang t imer.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated User Defined Call
A Mobi le Terminated User Def ined Cal l  a l lows al l  mobi le terminated cal l  parameters to be set to 
the user ’s requirements.   I t  can be used to def ine cal l  types that are not covered by the four pre-
def ined cal l  types ( i .e. ,  a s implex telephone cal l )  or to provide an addit ional cal l  type ( i .e. ,  a 
pr ivate duplex cal l  when the pre-def ined pr ivate ca l l  type is set to  simplex) .

The fol lowing conf igurat ion should f i rst  be carr ied out  to  def ine the required cal l  type.

1. Select the  Cal l  Types Conf igurat ion Ti le .   Select  User Def ined in  the Cal l  Type drop-
down menu.

2. Set  Ind ividual/Group as required. 

3. Set  Simplex/Duplex as required.

4. Set  Signal ing Type to DIRECT or HOOK as required.

5. Set  the Pr ior i ty as required.

6. Set  the Cal l ing Party SSI  as required.

7. Set  the Cal l ing Party ESN as requi red.

8. Set  ESN to Not  Required i f  Cal l ing Party ESN is not to be sent.

To conf igure the Test Set:

9. Select the Operat ions/Status T i le  on the Test Set.

10. Press the Test  Set [Cal l  Mobile]  sof t  key,  fo l lowed by the [User Defined Call ] sof t  key.

11. Answer the cal l  as required by the cal l  type.

Mobile Terminated Call  in Alerting State:  
Caller ID,  Call  Modification, Call Reject and Call  Abort

When a mobi le terminated hook signal ing cal l  has been in i t iated from the Test Set to  the mobi le,  
the mobi le is in the Alert ing sta te, wait ing for the cal l  to  be answered on the mobi le.   Dur ing this 
t ime the Operat ions/Status Ti le  indicates Mobi le Aler t ing.   The Test Set suppl ies a cal l ing user  
ID to the mobi le,  as conf igured for the ca l l  type, and the mobi le  may show this number i f  i t  has 
cal ler  ID disp lay capabi l i ty.   I t  is also possible to be in this sta te i f  a direct  set -up cal l  has been 
ini t iated from the Test Set  to the mobi le,  and the mobi le performs Cal l  Modif icat ion to a hook 
signal ing cal l  by indicat ing to the Test Set  that  i t  is  in the Alert ing state.  There are six possible 
mobi le and Test Set act ions avai lab le dur ing the Aler t ing state:

● The cal l  is answered using the mobi le’s PTT switch ( for a simplex cal l )  or  the mobi le’s 
key marked SEND (handset up) or Y (yes) or  OK (for a  duplex cal l ) .   The Operat ions/
Status T i le  indicates In Cal l  status.

● The mobi le can auto-answer the cal l  i f  i t  has this capabi l i ty.   This depends on the 
mobi le’s sett ing of  Loud Mode (speaker) or Discreet Mode (ear piece) ,  i f  appl icable.

● Call  can be auto-rejected by using the mobi le’s key marked END (handset down) or  C 
(clear).   The Test Set indicates MCCH/Cal l  Rejected on the Operat ions/Status Ti le .

● Call  can be auto-rejected i f  the mobi le  has th is capabi l i ty and i f  i t  is not answered before 
expiry of  the mobi le’s ca l l  set -up t imer ( typical ly 20 to  60 s durat ion) .   The Test Set  
indicates Cal l  To Mobi le Not Answered.  on the Operat ions/Status Ti le .

● A cal l  can be aborted using the Test  Set [Abort  Cal l ]  soft  key,  s imulat ing the cal l ing user 
abandoning the cal l  (hanging up) when the ca l led user does not answer.   This may cause 
the mobi le to indicate that  there has been a missed cal l .   

● The Test  Set  automatical ly abor ts the cal l  af ter 65 s i f  there is no answer or reject act ion.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Call:  
Call  Type, Call  Modif ication and Call  Reject ion by Mobile

Any combinat ion of  Cal l  Type parameters can be set  in the  Cal l  Types Conf igurat ion T i le with 
the Cal l  Type f ie ld set to User Defined .   These parameters are used to determine the type of 
mobi le terminated cal l  that is set  up f rom the Test Set to the mobi le when the [Cal l  Mobi le]  and 
[User Def ined Cal l ]  soft  keys are pressed.   Some parameter combinat ions are inval id ( for 
example Group with Duplex or Hook) ,  and a TETRA Mobi le does not necessari ly support  every 
val id combinat ion of  cal l  type parameters.

When a non-supported cal l  type is set-up, the mobi le may modify the cal l  to a type i t  does 
support .   I f  th is occurs the Test Set  indicates the actual  cal l  type that is now taking place.   
Al ternat ively,  the mobi le may reject  the cal l  set-up, indicat ing that i t  does not support  the service 
requested;  in this case the Test  Set  ind icates MCCH/Cal l  To Mobi le Rejected on the Operat ions/
Status T i le .

PTT Operation
Dur ing a simplex cal l  on a TETRA Network, only one user  at  a t ime may talk ( transmit) .   Mobi le users 
indicate thei r  wish to talk by holding or releasing the PTT switch on the TETRA Mobi le.   The PTT swi tch 
does not d irect ly control  the mobi le’s t ransmit ter  -  s ignal ing is sent to the base stat ion request ing or  
rel inquishing permission to transmit .

Selection of Trunking Mode
Dur ing a simplex cal l  on a TETRA Network, only one user  at  a t ime may talk ( transmit) .   Other users 
wish ing to  talk ( t ransmit)  may make t ransmission requests ei ther  before or af ter  the user with  permission 
to transmi t has f in ished talk ing.  Depending on the rela t ive pr ior i t ies of  the users, a transmit  request 
may ei ther interrupt the t ransmit t ing user or be queued pending the end of  t ransmission.   When the 
transmit t ing user  ceases transmission,  another user granted permission to t ransmit  or  the cal l  is s i lent 
(no user transmit t ing).

The Trunking Mode def ines the system behavior  when no user  is t ransmi t t ing.  In the case of Message 
Trunking, the mobi les in the cal l  remain assigned to the Traf f ic Channel  unt i l  the cal l  is c leared down.   In 
the case of  Transmission Trunking, the mobi les in  the cal l  are returned to the MCCH, with a Traff ic 
Channel being assigned each t ime permission to t ransmit  is granted.  In the case of QTT, the mobi les 
remain on the Traf f ic Channel for a  shor t  per iod and are changed to the MCCH i f  no PTT requests are 
made with in the QTT Hang Timer Period.

Simplex Calls on Test Set
The Cal l  Timers & Trunking Conf igurat ion Ti le ,  Trunking Type parameter selects Transmission or  
Quasi- t ransmission as the Message Type for  s implex cal ls.   This sett ing is only ef fect ive when 
Conversat ion Mode is used in connect ion with the Cal l  Timers & Trunking Conf igurat ion Ti le .   The 
Test Set  Trunking Mode select ion appl ies to Mobi le Or iginated Cal ls as wel l  as Mobi le Terminated 
Cal ls.

The Cal l  Timers & Trunking Conf igurat ion Ti le ,  Transmit  Mode parameter se lects None,  Timed, or  
Cont inuous as the Transmit  Mode.

The Test Set  Transmit  Mode parameter  is only ef fect ive when the Test Set Trunking Type is set 
to Transmission Trunking.  Dur ing Message Trunking and QTT, the Test Set Transmi t Mode is 
Cont inuous regardless of the sett ing.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The fol lowing Test Set  behaviors apply to Simplex Cal ls when the Test  Set  Transmit  Mode is set to 
None and Trunking Mode is set to Transmission Trunking:

● When the mobi le’s PTT is released,  the Test Set  indicates Mode:MCCH Cal l  Act ive and TxRx 
and the mobi le is returned to the MCCH.

● PTT requests can be made by the mobi le,  but  the Test  Set  does not s imulate another user 
talk ing.  I f  no PTT requests are made dur ing a Group Cal l ,  the Test Set automat ical ly c lears 
down the cal l  on expiry o f the Group Cal l  Hang Timer.

● The fol lowing Test Set  behaviors apply to  Simplex Cal ls when the Test Set Transmit  Mode is 
set to T imed and Trunking Mode is set to Transmission Trunking:

● When the mobi le’s PTT is released,  the Test Set  indicates Mode:MCCH Cal l  Act ive and TxRx 
and the mobi le is returned to the MCCH.  

● PTT requests can be made by the mobi le,  otherwise the mobi le simulates another  user  
talk ing on expiry of  the Test  Set  Quiet T ime.  The Test Set indicates Mode:Conversat ion and 
TxRx.  The Test Set s imulates the other  user  releasing PTT on expirat ion of the Test Set 
Transmit  T ime.

● PTT requests can be made by the mobi le.   I f  no PTT requests are made during a group cal l ,  
the Test Set  automatical ly c lears down the cal l  on expirat ion of the Group Cal l  Hang Timer.

The fol lowing Test Set  behaviors apply when the Test Set  Transmit  Mode is set to Cont inuous, 
whether  the cal l  is mobi le  or iginated or  mobi le  terminated:

● When the mobi le’s PTT is released, the Test  Set indicates TxRx.   The Test Set immediately 
indicates to  the mobi le that  another user has been granted transmit  permission, and the 
mobi le under test  receives the audio on the Traff ic Channel (Si lence, Test Tone or Talk-
back).   The mobi le under test cont inues to receive the audio on the Traf f ic Channel unt i l  
e i ther the PTT is pressed or  the cal l  is c leared down.  In the case of Message Trunking wi th 
Conversat ion Mode Talk-back, previously stored speech is cont inuously replayed.  When the 
mobi le’s PTT is pressed,  the Test  Set ind icates TxRx and the mobi le’s t ransmit ter is turned 
ON.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Transmit  and Receive Indicators
An icon on the Operat ions/Status Ti le  indicates the current  state of  the mobi le transmit ter and the 
Test Set  RF Generator .   This is shown and expla ined in Fig . 5-33 and Fig. 5-34.

When a simplex cal l  has been set up on the Test  Set ,  holding the mobi le’s PTT swi tch pressed 
requests transmit  permission; the Test Set grants transmit  permission to the mobi le,  the mobi le then 
turns on i ts t ransmit ter ,  and the Test  Set ind icates RxTx.   Releasing the mobi le ’s PTT switch 
rel inquishes the transmi t permission;  the mobi le turns of f  i ts t ransmit ter and the Test Set indicates 
RxTx or RxTx.  Refer  to the fol lowing sect ion t i t led Select ion of  Trunking Mode.   PTT operat ion does 
not apply to duplex cal ls,  s ince the mobi le’s t ransmit ter and receiver  are both act ive dur ing the cal l .   
(The Test  Set indicates RxTx.)

For  s implex cal ls,  mobi les are normal ly conf igured with a transmit  t imer,  typica l ly of  one minute 
durat ion.   I f  the PTT switch is held pressed for longer than this per iod, the mobi le autonomously 
ceases transmission as i f  the user had released the PTT switch.  To avoid transmission t ime-out 
when test ing a TETRA Mobi le,  Aerof lex recommends sett ing up a duplex cal l  ( i f  possib le) to 
examine the mobi le t ransmit ter  measurements in detai l .   Using duplex a lso avoids the need to 
hold the mobi le’s PTT swi tch pressed dur ing transmit ter measurements.

Fig.  5-33  Operat ions/Status Ti le  -  Rx/Tx State Icon

Quiet

Transmit

Receive

Duplex

Fig. 5-34  Rx/Tx State Icon Indicator States

Neither the Test Set or mobi le is t ransmit t ing.  This may be CALL ACTIVE or  
ei ther  FACCH (Message Trunking)  or  MCCH (Transmission Trunking)  or  NO 
CALL in progress (on MCCH).

Tx Indicator  means the mobi le is t ransmit t ing to  the Test  Set  in a simplex cal l .

Rx Indicator  means the mobi le is receiving a simplex cal l  be ing t ransmit ted by 
the Test Set.

Rx /  Tx Indicators mean the mobi le  and Test Set  are both transmit t ing.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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DTMF Overdial
Dur ing a duplex te lephone cal l ,  some mobi les are able to  indicate DTMF signal ing to communicate 
with automated equipment connected to the PSTN.  This capabi l i ty depends on the mobi le’s 
conf igurat ion and may be a user def ined opt ion in  the mobi le’s sett ings menu.

I f  enabled, pressing any of the keys 0 to 9,∗ ,  #  on the mobi le’s keypad causes these digi ts to be sent  
to the Test  Set  which displays, e .g. ,  DTMF:123456789∗0#.  The mobi le may be conf igured to indicate 
a DTMF tone for as long as the key is pressed, in which case the Test Set  shows the d igi t  in inverse 
video unt i l  the key is released.

Call  Cleardown
A cal l  f rom the Test Set can always be cleared down using the [Cleardown] soft  key.   I t  is also often 
possible to cleardown a cal l  f rom the mobi le,  depending on the mobi le conf igurat ion and the type of  
cal l .   The method for c lear ing down depends on the mobi le.   For a Mobi le  Originated or Mobi le 
Terminated Group Cal l ,  the Test Set automat ical ly c lears down the cal l  when the Cal l  Hang Timer 
(Transmission Trunking, Timed or No Transmission) has expi red.

I f  an at tempt  is made to cleardown a Mobi le Terminated Group Cal l  f rom the mobi le,  th is does 
not c leardown the cal l  on the Test  Set,  as the mobi le does not send any signal ing to the Test  Set 
in this case.   The mobi le simply leaves the Traf f ic Channel (TCH) and return to the MCCH.  
However, s ince the Test  Set  is st i l l  in  Conversat ion Mode on the Traff ic Channel,  the mobi le  does 
not f ind the MCCH unt i l  the [Cleardown]  soft  key is pressed,  which causes the Test Set to return 
to Mode: MCCH.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Status and Short Data (SDS) Messages
Mobile Originated Status and Short Data (SDS) Messages

For Mobi le Or iginated Messages, the relevant  Message Type is selected on the mobi le by the user.   
The Mobi le Or iginated Message Types supported by the Test  Set are descr ibed in this sect ion.

Status Messages
Status Messages are displayed on the Operat ions/Status Ti le  in the Current Events box and in  the 
Miscel laneous message area, as shown in Fig.  5-35.  The messages that are displayed in these 
areas are ment ioned throughout  the remainder of  the Status and Short  Data (SDS) Messages 
sect ion.

Fig.  5-35   TETRA MS Operat ions/Status T i le -  Status Message Areas

Mobile Originated Status Message
A Mobi le Or iginated Status Messages has the fo l lowing character ist ics:

● 16-bi t  number with pre-def ined meaning.

● Message is addressed to an individual TETRA user or a group of  TETRA users.

The abi l i ty to or ig inate a Status Message depends on the mobi le under test and i ts program 
conf igurat ion.  

The fol lowing operat ions are necessary to send a Status Message f rom the mobi le to the Test  
Set .   Set  up may vary according to  mobi le funct ional i ty.

1. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

2. Ver i fy Test Set is in MCCH mode or that i t  is in a cal l .

3. Select STATUS using the mobi le’s soft  keys and menu funct ions.

4. Select a pre-coded Status Message or  enter a  status number on the mobi le.

5. Enter or se lect an individual or group message dest inat ion address on the mobi le.

6. Send the Status Message by pressing the appropr iate key on the mobi le.

The mobi le may indicate that the Status Message has been successful ly sent .   The Test Set  
indicates on the Operat ions/Status Ti le  the numerical  value of the Status Message ( in 
hexadecimal and decimal) ,  and the type of Status Message that  has been received, in  the format  
shown below.

In the Miscel laneous message area:

Status Msg:  xxxx, (ddddd),  ccccccccccc

With x being HEX digi ts,  d  being decimal digi ts and c being text  characters making up the 
message type text.   The dest inat ion SSI or GSSI of  the Status Message is shown by select ing the 
green envelope icon.

Status Messages within  the range of  8000 - EFFF HEX (32768 -  61439) are def ined by network 
operators or  user appl icat ions.  Other Status Message values are for  system use.   Some of these 
values have standard def ined meanings as shown in the fol lowing table:

Current Mode box Current Events box

Miscellaneous message area
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Displayed Status Values

HEX Value Decimal Value Text Indicated by Test Set Explanation
0000 0 EMERGENCY STATUS May precede an emergency cal l

0001 1 RESERVED FOR TETRA Base stat ion fal l  back
0002 to  7BFF 2 to 31743 RESERVED FOR TETRA Reserved for future def in i t ion in the 

TETRA standard.

7C00 to 7CFF 31744 to 
31999

TEXT PROTOCOL 000 to
TEXT PROTOCOL 255

SDS-TL message number nnn was 
not  understood by the receiving MS

7D00 to 7DFF 32000 to 
32255

TEXT MEM FULL 000 to
TEXT MEM FULL 255

Text  message number nnn could not 
be stored by the receiving MS

7E00 to 7EFF 32256 to 
32511

TEXT RECEIVED 000 to
TEXT RECEIVED 255

Text message number nnn received 
by the MS

7F00 to 7FFF 32512 to 
32767

TEXT CONSUMED 000 to
TEXT CONSUMED 255

Text message number nnn read by 
the MS user

8000 to EFFF 32768 to 
61439

RESERVED FOR USER Values def ined by user appl icat ions

F000 to FDFF 61440 to 
65023

RESERVD FOR SYSTEM Reserved for future system 
def ini t ion

FE00 65024 GENERAL STATUS ACK Status Message received by MS
FE01 65025 GENERAL STATUS NO ACK Negat ive acknowledgement.

(SwMI error  code)

FE02 65026 NOT AUTHORISED SwMI error  code
FE03 65027 UNKNOWN ADDRESS SwMI error  code
FE04 65028 NO DESTINATION SwMI error  code

FE05 65029 DEST NOT REACHABLE SwMI error  code
FE06 65030 UNAUTH DESTINATION SwMI error  code
FE07 65031 DESTINATION BUSY SwMI error  code

FE08 65032 VALUE OUT OF RANGE Status Message received by MS 
outside the range of def ined values

FE09 to FE1F 65033 to 
65055

RESERVD FOR SYSTEM Reserved for future def ini t ion of  
system error  codes

FE20 to  FEEF 65056 to 
65263

RESERVD FOR SYSTEM Reserved for future def ini t ion

FEF0 65264 TX INHIBIT ON RF sensit ive area use
FEF1 65265 TX INHIBIT OFF RF sensit ive area ended

FEF2 to FEF5 65266 to 
65269

RESERVD FOR SYSTEM Reserved for future system 
def ini t ion

FEF6 65270 NORMAL AL CALL REQ MS requests system to set up an 
ambience  l isten ing cal l

FEF7 65271 EMERG AL CALL REQ MS requests system to set up an 
emergency ambience  l istening ca l l

FEF8 65272 SCANNING OFF MS is not scanning groups

FEF9 65273 SCANNING ON MS is scanning groups
FEFA 65274 ENTRY REQUEST MS wants to be a member of  a group
FEFB 65375 RESERVD FOR SYSTEM Reserved

FEFC 65276 URGENT CALLBACK Urgent  cal l -back request
FEFD 65277 SELECTIVE ALERT Noti f icat ion of important cal l
FEFE 65278 RESERVD FOR SYSTEM reserved

FEFF 65279 CALLBACK REQUEST Cal l-back request
FF00 to FFFF 65280 to 

65535
RESERVD FOR SYSTEM Reserved for future system 

def ini t ion
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Originated Short Data (SDS) Message
A Mobi le Or iginated Short  Data Messages has the fol lowing character ist ics:

● Type 1: 16-bi t  number

● Type 2: 32-bi t  number

● Type 3: 64-bi t  number

● Type 4: var iable  length Text Message or  other SDS-TL appl icat ion

● Message is addressed to an individual TETRA user or a group of  TETRA users

The abi l i ty to or ig inate an SDS depends on the mobi le and i ts program conf igurat ion.  Type 4 is 
more commonly supported than Types 1, 2 and 3.  

The fol lowing operat ions are necessary to send an SDS f rom the mobi le to the Test Set.   Set  up 
may vary according to the mobi le’s funct ional i ty.

1. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

2. Ver i fy Test Set is in MCCH mode.

3. Select the Send Message funct ion using the mobi le’s soft  keys and menu funct ions.

4. Enter a text  message or a 16-bi t ,  32-bi t  or 64-b i t  number on the mobi le.

5. Enter or se lect an individual or group message dest inat ion address on the mobi le.

6. Send the SDS by pressing the appropriate key on the mobi le .

The mobi le may indicate that the short  data message has been successful ly sent .   The Test Set 
reacts to  Type 1, 2  and 3 messages di f ferent ly to Type 4 messages.

Type 1,  2 and 3 Messages
The Test Set indicates the numer ical  va lue ( in hexadecimal )  and the type of short  data message 
that  has been received.  Short  data message types are indicated as fol lows:

● SDS Msg: Type 1 xxxx  (4  HEX characters) .

● SDS Msg Type 2 xxxxxxxx  (8 HEX characters).

● SDS Msg Type 3 xxxxxxxxxxxxxxxx  (16 HEX characters) .

The dest inat ion SSI or  GSSI of the SDS message is shown by select ing the yel low envelope 
icon.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Type 4 Messages
SDS Type 4 Messages are of  var iable length and use the SDS Transport  Layer  (SDS-TL) protocol  
to ident i fy their  content and request del ivery reports.   A l l  SDS Type 4 Messages should contain 
at least a minimal 8-b i t  Protocol ident i f ier as speci f ied in ETSI  EN 300 392-2 Clause 29.

The Test Set  provides a minimal s ingle l ine display of  the form SDS Msg: Type 4 (xxx) xxxxxx 
when any SDS type 4 Message is received.  Select the yel low envelope icon to d isplay the ful l  
message content .

F ig. 5-36  TETRA MS - SDS Message Ti le

Message Type
Indicates whether the message is ident i f ied as an SDS-TL Text Message.  ( INDIVIDUAL) or  
(GROUP) whether the message is sent to an SSI or  a GSSI.

For  other SDS-TL Message Types the SDS-TL protocol  ident i f ier  is shown as a HEX value.

Coding Scheme
Indicates whether the text message was sent  using 8-bi t  TETRA standard coding or 7-bi t  
GSM compat ible coding.  

Report Request
Indicates the repor t  type requested by the mobi le ( received, consumed or  none).   The Test  
Set  sends the requested repor t  type as a shor t  repor t .

Message Number
Ident i f icat ion number of the message.  The Test Set  includes this number in the message 
report  ( i f  requested).

The Message Text  box shows the text message sent by the mobi le,  up to 160 characters.   For 
non- text messages this box shows up to 80 HEX bytes of data sent by the mobi le.

Called ID
Shows the SSI  ( individual)  or  GSSI (group) to which the message was sent.

Select ing the ye l low 
envelope icon opens a 
message dialog box.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Status and Short Data (SDS) Messages
The Mobi le Terminated Message types supported by the Test Set are descr ibed in this sect ion.

Mobile Terminated Status Message

Fig. 5-37  TETRA MS Status Message Conf igurat ion Ti le

A Mobi le Terminated Status Message has the fol lowing character ist ics:

● 16-bi t  number with pre-def ined meaning.

● Message is addressed to an individual TETRA user or a group of  TETRA users

Fig.  5-37 shows the Messages Conf igurat ion T i le,  Status Message Ti le with overlays of the drop-
down menus for  select ing Cal l ing Party SSI and the Status Message.

The fol lowing operat ions are necessary to send a Status Message f rom the Test Set to the 
mobi le.   Set up may vary according to the mobi le’s funct ional i ty.

1. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

2. Ver i fy Test Set is in MCCH mode.

3. Select the Messages Conf igurat ion Ti le and select Status Message from the Message 
Type drop-down menu.

4. Set  the fol lowing parameters as requi red:  
Individual or Group  
Call ing Party SSI  
Status Message value  
Call ing Party ESN value ( i f  required)  
[ Included]  or [Not Included]

5. Select the Operat ions/Status Ti le  on the Test Set  and press the [Send Message]  sof t  key 
fol lowed by the [Status Message] sof t  key.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The mobi le may indicate that the Status Message has been received and the message and 
cal l ing party address should be displayed.  The Test  Set ind icates on the Operat ions/Status Ti le  
that  the message has been sent and the numer ical  value of the Status Message ( in hexadecimal 
and decimal) ,  in the format shown below.

In the Current  Events box:

Sending Status Message to MS

fol lowed by:

Status Message from MS received

or

Status/SDS sent  to  MS fai led

In the Miscel laneous message area:

Status Msg:  FE00, (65024) General  Status Acknowledge

Ful l  deta i ls are recorded in the Protocol  History  Ti le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Short  Data (SDS) Message Types 1,  2 and 3

Fig. 5-38  TETRA MS SDS Types 1, 2 , and 3 Message Ti le

Mobi le Terminate Short  Data Message Types have the fol lowing character ist ics:

● Type 1: 16-bi t  number

● Type 2: 32-bi t  number

● Type 3: 64-bi t  number

● Message is addressed to an individual TETRA user or a group of  TETRA users

The abi l i ty to receive a Short  Data Message depends on the mobi le  under test and i ts program 
conf igurat ion.  Type 4 is more commonly supported than Types 1, 2 and 3.  

The fol lowing operat ions are necessary to send a Short  Data Message from the Test  Set to the 
mobi le.   Set up may vary according to the mobi le’s funct ional i ty.

1. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

2. Ver i fy Test Set is in MCCH mode.

3. Select the Messages Conf igurat ion Ti le and select SDS Type 1, 2 & 3 from the Message 
Type drop-down menu.

4. Set  the fol lowing parameters as requi red:  
Individual or Group  
Call ing Party SSI  
SDS Type 1, 2 or 3 Message  
Call ing Party ESN value ( i f  required)  
[ Included]  or [Not Included]

5. Select the Operat ions/Status T i le  on the Test Set and press the [Send Message] soft  key.

6. Press the [Type 123 SDS Messages] soft  key fo l lowed by ei ther  the 
[SDS Type 1 Message] or  [SDS Type 2 Message] or [SDS Type 3 Message]  soft  keys.

The mobi le may indicate that the SDS Message has been received and the message and cal l ing 
par ty address should be displayed.  The Test Set ind icates on the Operat ions/Status Ti le  that the 
message has been sent.

In the Current  Events box.

Sending SDS Type 1 Msg to MS (or Type 2 or Type 3)

fol lowed by:

Status/SDS sent  to  MS

Ful l  deta i ls are recorded in the Protocol  History  Ti le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Short  Data (SDS) Message Type 4 -  SDS-TL 
Text Message

Fig. 5-39  TETRA MS SDS Type 4 -  SDS_TL Text  Message Ti le

A Mobi le Terminated Short  Data Message Type 4 -  SDS -  TL has the fol lowing character ist ics:

● Var iable length text message.

● SDS-TL header ident i f ies message content .

● SDS-TL del ivery reports may be requested.

● Message is addressed to an individual TETRA user or a group of  TETRA users.

The abi l i ty to receive a type 4 short  data message depends on the mobi le under test and i ts 
program conf igurat ion.  Some mobi les may not be capable of receiving 7-bi t  coded messages.   

The fol lowing operat ions are necessary to send a shor t  data message from the Test  Set to the 
mobi le.   Set up may vary according to the mobi le’s funct ional i ty.

1. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

2. Ver i fy Test Set is in MCCH mode.

3. Select the Messages Conf igurat ion Ti le and select SDS Type 4 -  SDS-TL Text Message 
from the Message Type drop-down menu.

4. Set  the fol lowing parameters as requi red:  
Individual or Group  
Call ing Party SSI  
Report  Type  
Report  Size  
Text Coding  
Time Stamp  
Call ing Party ESN value ( i f  required)  
[ Included]  or [Not Included]

5. Edi t  message or set i t  to one of the pre-def ined messages.

6. Set  Report  Type to request a report  f rom the mobi le i f  required when the message is 
received and/or read by the user ( ‘consumed’ ).

7. Set  Report  Size to  Short  (shor t  repor t)  or Standard (standard repor t)  as required.

8. Set  Text  Coding to 8-bi t  or 7-b i t  as required.

9. Set  Time Stamp to  Required or  Not Required.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The text message box ini t ia l ly shows a pre-def ined Text Message of  120 characters in length.

10. Focus on the message box and press SELECT to enter  a custom text message or  press 
[Set Message To] ,  then [Long Default  Message],  [Shor t  Message] or  [Medium Size 
Message].  

11. Select the Operat ions/Status T i le  and press the [Send Message]  soft  key,  fol lowed by the 
[Type 4 SDS-TL Text  Msg] soft  key.

The mobi le may indicate that the SDS Message has been received and the message and cal l ing 
par ty address and t ime stamp ( i f  included) should be displayed.  The Test Set  indicates on the 
Operat ions/Status Ti le  that the message has been sent.

In the Current  Events box:

Sending SDS-TL Type 4 Msg to MS

fol lowed by ( for  example) :

SDS std repor t  f rom MS received

Ful l  deta i ls are recorded in the Protocol  History  Ti le.

The t ime stamp uses the t ime and date f rom the Test Set real  t ime clock, not including the 
year.   To set  the rea l  t ime clock, open the UTILS f loat ing menu.  Select  Hardware Sett ings, 
then Time & Date.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Short  Data (SDS) Message Type 4 -  Simple Text 
Message

Fig. 5-40  TETRA MS SDS Type 4 -  Simple Text Message Ti le

A Mobi le Terminated Short  Data Message Type 4 -  Simple Text Message type has the fol lowing 
character ist ics:

● Var iable length text message.

● SDS-TL header ident i f ies message content .

● SDS-TL del ivery reports may not  be requested.

● Message is addressed to an individual TETRA user or a group of  TETRA users.

The abi l i ty to receive a Type 4 Short  Data Message depends on the mobi le under test and i ts 
program conf igurat ion.  Some mobi les may not be capable of receiving 7-bi t  coded messages.

The fol lowing operat ions are necessary to send an SDS f rom the Test  Set to the mobi le.   Set  up 
may vary according to the mobi le’s funct ional i ty.

1. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

2. Ver i fy Test Set is in MCCH mode.

3. Select the Messages Conf igurat ion Ti le and select SDS Type 4 -  Simple Text Message 
from the Message Type drop-down menu.

4. Set  the fol lowing parameters as requi red:  
Individual or Group  
Call ing Party SSI  
Text Coding  
Call ing Party ESN value ( i f  required)  
Included] or [Not  Included]

5. Edi t  message or  set i t  to one of  the pre-def ined messages.  The text  message box in i t ia l ly 
shows a pre-def ined text  message of 120 characters in length.  Focus on the message 
box and press SELECT Key to enter  a custom text  message.

6, Select the Operat ions/Status T i le  and press the [Send Message]  soft  key,  fol lowed by the 
[Type 4 SDS Simple Text Msg]  soft  key.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The mobi le may indicate that the SDS Message has been received and the message and cal l ing 
par ty address should be displayed.  The Test Set ind icates on the Operat ions/Status Ti le  that the 
message has been sent.

In the Current  Events box.

Sending SDS Type 4 Simple Msg to MS

fol lowed by:

Status/SDS sent  to  MS 

Ful l  deta i ls are recorded in the Protocol  History  Ti le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Terminated Short Data (SDS) Message Type 4 -  Hex Message

Fig. 5-41  TETRA MS SDS Type 4 -  Hex Message Ti le

A Mobi le Terminated Short  Data (SDS) Message Type 4 -  Hex Message has the fol lowing 
character ist ics:

● Var iable length user  appl icat ion data.

● SDS-TL header not  sent -  include in message data i f  required or use SDS-TL other.

● SDS-TL del ivery reports not requested -  include request  in message data i f  required or  
use SDS-TL other.

● Message is addressed to an individual TETRA user or a group of  TETRA users.

The abi l i ty to receive a Type 4 Short  Data Message depends on the mobi le under test and i ts 
program conf igurat ion.

The fol lowing operat ions are necessary to send an SDS f rom the Test  Set to the mobi le.   Set  up 
may vary according to the mobi le’s funct ional i ty.

1. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

2. Ver i fy Test Set is in MCCH mode.

3. Select the Messages Conf igurat ion Ti le and select SDS Type 4 -  Hex Message f rom the 
Message Type drop-down menu.

4. Set  the fol lowing parameters as requi red:

Individual or Group  
Call ing Party SSI  
Call ing Party ESN value ( i f  required)  
[ Included]  or [Not Included]

5. Set  the HEX message data as required.  Normal ly the f i rst  byte should be an SDS-TL 
protocol ident i f ier .

6. The message box ini t ia l ly contains the HEX data equivalent o f an 8-bi t  text  message with 
no repor t  request and no t ime stamp.   Use the DATA keypad to enter  custom data in HEX.

7. Select the Operat ions/Status T i le  and press the [Send Message]  soft  key,  fol lowed by the 
[Type 4 HEX Msg]  soft  key.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The mobi le may indicate that the SDS Message has been received and you should be able to 
read the message and see the cal l ing par ty address.  The Operat ions/Status T i le  indicates that 
the message has been sent.

In the Current  Events box.

Sending SDS-TL Type 4 Hex Msg to MS

fol lowed by:

SDS/Status sent  to  MS.

Ful l  deta i ls are recorded in the Protocol  History  Ti le.

Use this message type for o ther  types of messages, including user  appl icat ions.

The HEX data should be an even number of HEX digi ts,  represent ing an integer number of 
bytes (octets) of  data.  The data entered is the SDS Type 4 Message content  start ing with the 
SDS-TL protocol ident i f ier as def ined in ETSI  EN 300 392-2 Clause 29.  The Test Set  
calculates the SDS data length f rom the number of octets o f the data, and generates the 
remaining protocol necessary to send the data to the mobi le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .

5-61



TETRA MS System
Mobile Terminated Short Data (SDS) Message Type 4 -  Other SDS-TL 
Message

A Mobi le Terminated Short  Data Message Type 4 has the fol lowing character ist ics:

● Var iable length user  appl icat ion data.

● SDS-TL Header ident i f ier message contro l .

● SDS-TL Header del ivery reports may be requested.

● Message is addressed to an individual TETRA user or a group of  TETRA users.

The abi l i ty to receive a Type 4 Short  Data Message depends on the mobi le under test and i ts 
program conf igurat ion.   

The fol lowing operat ions are necessary to send an SDS f rom the Test  Set to the mobi le.   Set  up 
may vary according to the mobi le’s funct ional i ty.

1. Ver i fy mobi le has registered to the Test  Set (SSI or  fu l l  ITSI  displayed).

2. Ver i fy Test Set is in MCCH mode.

3. Select the Messages Conf igurat ion Ti le and select SDS Type 4 -  Other SDS-TL Text 
Message f rom the Message Type drop-down menu.

4. Set  the fol lowing parameters as requi red:

Individual or Group  
Call ing Party SSI  
Protocol  Ident i f ier  
Report  Type  
Report  Size  
User data  
Call ing Party ESN value ( i f  required)  
[ Included]  or [Not Included]

The HEX data should be an even number of HEX digi ts,  represent ing an integer number of 
bytes (octets)  of  data.  The data entered on the SDS-TL user appl icat ion control  is def ined by 
the Protocol Ident i f ier selected.   The Test  Set calcu lates the SDS data length from the 
number of octets of  the data,  and generates the remain ing protocol  necessary to  send the 
data to the MS.

5. Select the Operat ions/Status T i le  and press the [Send Message]  soft  key,  fol lowed by the 
[Type 4 SDS-TL Other  Msg] soft  key.

6. The mobi le may indicate that the SDS Message has been received and the message and 
cal l ing par ty address should be displayed.  The Test Set  indicates on the Operat ions/
Status T i le  that the message has been sent :
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig.  5-42  TETRA MS SDS Type 4 -  Other SDS-TL Message Ti le

In the Current  Events box:

Sending SDS-TL OtherMsg to MS

Status/SDS sent  to  MS

Status/SDS sent  to  MS fai led
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Neighbor Cell  Broadcast,  Cel l  Selection,  
Cell  Re-selection and Call  Restoration
On an act ive TETRA Network, a TETRA Mobi le cont inual ly monitors the signal st rength of  neighbor ing 
base stat ions (cel ls)  to determine whether  i t  would obtain  better service from another base stat ion (cel l ) .   
This monitor ing operat ion is per formed when the mobi le is id le on the MCCH and when the mobi le  is 
engaged in a cal l  on a Traff ic Channel.   The mobi le  uses information transmit ted by i ts current  base 
stat ion (serving cel l )  to ident i fy the frequencies on which to monitor ne ighbor cel ls;  th is informat ion ( the 
Neighbor Cel l  Broadcast)  also enables the mobi le to make decisions about the signal level  condit ions 
under which i t  should at tempt to obtain better service (perform Cel l  Re-select ion) .   The mobi le may also 
use this information when f i rst  turned on to determine the most sui table base stat ion on which to reg ister  
(per form In i t ia l  Cel l  Select ion).   I f  the mobi le is engaged in a ca l l  when i t  performs Cel l  Re-se lect ion, i t  
a lso performs Cal l  Restorat ion signal ing on the new base stat ion (cel l )  in order to cont inue with  the cal l .   
There are a number of  di f ferent types of Cel l  Re-se lect ion which are used according to the mobi le’s ca l l  
involvement and i ts monitor ing capabi l i t ies.

The Cel l  Re-select ion Operat ions supported by the Test Set are descr ibed in this sect ion.

Two Test  Sets are needed to test the mobi le’s ab i l i ty to perform the Cel l  Re-se lect ion Operat ions.   
Each Test Set s imulates a separate TETRA base stat ion (cel l ) ,  using di f ferent carr ier f requencies, as 
in a real  TETRA Network.   The RF inputs and outputs of  the two Test Sets are combined so that the 
mobi le can receive signals generated by each Test Set,  and so that each Test Set can receive 
signals transmit ted by the mobi le.

Configurat ion for Cel l  Re-selection Tests
The equipment required for these tests is as fol lows:

● Two 3900 Series Radio Test  Sets.

● 6 dB Power Spl i t ter (3-port ,  2-way resist ive d iv ider,  50)  rated for  mobi le transmit  power.

● 50  at tenuator rated for  mobi le  transmit  power (only i f  necessary to protect  spl i t ter ).

● Connect ing cables.

1. Use the power spl i t ter  and connect ing cables to connect  the mobi le to both Test  Sets via the 
power spl i t ter.

2. Connect the RF port  of  each Test Set (normal ly the T/R Connector) to a  por t  on the spl i t ter,  
and connect the mobi le under test  to the third por t  on the spl i t ter .   

3. Select TETRA MS System on each Test Set .

4. The mobi le receives signals generated by each Test Set,  subject  to 6  dB loss.  Each Test  Set  
receives signals transmit ted by the mobi le,  subject to 6 dB loss.  The Test  Sets can 
compensate for this loss,  so that the displayed values for s ignal generator  level  and mobi le 
transmit ter power correspond to  the levels  at  the mobi le’s antenna connect ion.  

5. Select the Offsets Conf igurat ion Ti le to set  of fset va lues of  -6.0 dB for the Test Set RF 
Generator and the Test Set RF Analyzer (negat ive va lues ind icate a loss,  posi t ive values 
indicate a gain) .   

6. Set  [Gen Of fset ]  Soft  Key and [Ana offset]  Sof t  Key to  ON. 
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig.  5-43  Cel l  Re-select ion Radio Test Set-up

To use an attenuator  to protect the spl i t ter ,  connect  i t  between the spl i t ter and the mobi le’s antenna 
connect ion.

I f  cal ibrated loss f igures are avai lable for the connect ing cables, mobi le antenna connect ion adaptor ,  
at tenuator ( i f  requi red)  or  other hardware, these values should be included in the offset  values.

Ver i fy fol lowing Parameters are set  up as fol lows on both Test Sets:

1. Select the same Channel  Plans Conf igurat ion Ti le .   Set a Channel  Plan that sui ts the mobi le 
under test.   I f  th is is a user def ined Channel Plan, ensure that i t  is def ined ident ica l ly on 
each Test Set.

2. Select the RF Sett ings T i le .   Select  the Contro l  Channel f ie ld  and enter  di f ferent Control  
Channel Numbers for each Test  Set,  preferably spaced at least four  channels (100 kHz) 
apar t .   Depending on the mobi le,  i t  may be necessary to ensure that  at  least one of the 
Contro l  Channels corresponds to a channel that  the mobi le  is conf igured to use for in i t ia l  cel l  
select ion.

3. Select the RF Sett ings T i le .   Select  the Traff ic Channel f ie ld and enter  di f ferent Traff ic 
Channel Numbers for each Test  Set,  which can vary f rom the Control  Channel Numbers and 
on any t imeslots.

4. Select the System ID & Access Parameters Conf igurat ion Ti le and enter the fol lowing:

MCC on each Test Set,  select  the same MCC value,  which must match the MCC value 
expected by the mobi le under test.

MNC on each Test Set,  select  the same MNC value,  which must match the MNC value 
expected by the mobi le under test.

BCC can be set to any value (al though 00 is best avoided) and does not need to be the 
same on each Test Set.

5. Select di f ferent LA values for each Test Set.   The actual  values are arbi trary,  but they must 
be d i f ferent in order  to  simulate di f ferent ce l ls.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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6. Min Rx Level  for  access on each Test  Set  must be set  to  the same value.  This parameter is 
used in conjunct ion with the Cel l  Re-select ion parameters in the Neighbor Cel l  Broadcast ;  
therefore the value selected is based on the test ing being performed.   The suggested ini t ia l  
value for  this parameter  is -105 dBm.

7. Max Tx Level on each Test Set  must be set  to the same value.  The actual  value to use 
depends on the test ing to be performed.  I f  the 6 dB power spl i t ter  (or a t tenuator) is not 
capable of handl ing the fu l l  t ransmit  power class of the mobi le,  ver i fy the Max Tx Level 
parameter  is set  to  a safe value to avoid damaging the spl i t ter.   The suggested ini t ia l  value 
for  this parameter  is 30 dBm.

8. Access Parameter  on each Test  Set  must be set  to the same value.   The actua l  value to use 
depends on the test ing to be performed.  The suggested in i t ia l  value for  this parameter  is -
33 dBm.

9. Select the BS Parameters Conf igurat ion Ti le on each Test Set.   Set Power On Registra t ion 
and Power Of f  De-Registrat ion to Requi red and ver i fy that  the rest  of  the parameters are set  
to the same state on each Test Set.

10. Select the Neighbor Cel l  Info  Conf igurat ion Ti le and conf igure information as needed 
(refer  to  the fol lowing sect ion).

11. Select the Cal l  Timers & Trunking Conf igurat ion Ti le  and set  the Trunking Type and other 
parameters as required on each Test Set .

12. Select the Cal l  Types Conf igurat ion T i le and set  the Cal l  Types f ie ld and set as required 
on each Test  Set.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Neighbor Cel l  Broadcast
Neighbor Cel l  Broadcast is a message that is generated per iodical ly (every 4 s to 30 s) by each Test 
Set  on both the MCCH and the Traff ic Channel .   This message contains the informat ion about the 
other Test Set  (ce l l ) ,  which a l lows the mobi le  to  locate and moni tor the signal level  of  the other Test 
Set  (ce l l ) .   The message also contains the parameters necessary for  the mobi le  to make Cel l  Re-
select ion decisions, in conjunct ion with the Minimum Rx level  for Access Parameter,  based on the 
signal levels o f the two Test Sets (cel ls) .   

Ver i fy Neighbor Cel l  Broadcast parameters are set as fol lows on the Neighbor Cel l  Info Conf igurat ion 
Ti le  for  both Test  Sets:

Neighbor Cell
Broadcast

Select Supported  to al low the Test Set  to generate the Neighbor Cel l  Broadcast  Message.

Broadcast Interval
This value is arb i t rary,  and controls how of ten the Test Set generates the Neighbor Cel l  
Broadcast message.  The suggested value for this parameter is 10 s.

Neighbor Cell  Channel
Select the Channel Number  of  the MCCH that is set up on the other Test Set.   This enables 
the mobi le to tune i ts receiver to the correct  f requency for  moni tor ing and scanning the other  
Test Set .

Neighbor Cell  Location Area
Select the LA  that is set  up on the other  Test Set.   Th is enables the mobi le to recognize the 
other Test Set as a va l id ne ighbor cel l  to which i t  should register when per forming Cel l  Re-
select ion.

Neighbor Cell  Identif ier
This value is arbi t rary,  and is only used in Type 2 Cel l  Re-select ion for the mobi le to indicate 
which of a number of neighbor cel ls i t  has selected.  The suggested va lue for  this parameter 
is 1 on each Test  Set.

Cell  Re-select Parameters
Slow Re-Select  Threshold Above Fast

Sets the threshold level  for  judging the serving cel l  ( the Test Set that the mobi le is current ly 
using)  to  be improvable (see ‘C1 and C2 values’  below).  This parameter def ines the 
addit ional threshold above the Fast Threshold.  The suggested ini t ia l  value for this parameter  
is 24 dB,  sett ing the slow threshold level  at  (-105 dBm + 18 dB + 24 dB) = -63 dBm.

Fast Re-Select Threshold
Sets the threshold level  for  judging the serving cel l  ( the Test Set that the mobi le is current ly 
using)  to  be re l inquishable (see ‘C1 and C2 va lues’  be low).   Suggested ini t ia l  value for this 
parameter  is 18 dB, set t ing the fast threshold level  at  ( -105 dBm + 18dB) = -87 dBm.

Slow Re-Select  Hysteresis
Sets the threshold leve l  for judging the neighboring cel l  (other  Test Set)  at  a level  better than 
the serving cel l  ( the Test  Set the mobi le is current ly using) when the serving cel l  is 
improvable ( refer to C1 and C2 values below).  Suggested ini t ia l  value for  this parameter  is 
6 dB.

Fast Re-Select Hysteresis
Sets the threshold level  for  judging the neighboring cel l  (other Test Set) to be better than the 
serving cel l  ( the Test  Set mobi le is current ly  using) when the serving cel l  is rel inquishable 
(refer  to  C1 and C2 values below).  Suggested ini t ia l  value for this parameter is 6 dB.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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C1 and C2 Values
In an act ive TETRA Network, the mobi le is requi red to scan the serving cel l  (base stat ion i t  is 
current ly using) and measure the signal level  (RSSI value).   The di f ference between the RSSI value 
and the Min Rx Level  For  Access parameter  is known as ‘C1’.   The mobi le is also required to monitor  
neighboring cel ls and calcu late the di f ference between the RSSI value and the Min Rx Level For 
Access parameter for  each neighbor cel l ;  th is value is  known as ‘C2’.   The mobi le uses the C1 and 
C2 values in conjunct ion wi th the Cel l  Re-select ion parameters (Fast Threshold, Fast Hysteresis,  
Slow Threshold, Slow Hysteresis) to make Cel l  Re-select ion decisions.   

These decisions are only va l id when the condit ions have been establ ished for a per iod of 5 s and 
there have been no previous Cel l  Re-select ions for a per iod of 15 s;  the decisions are categor ized as 
fol lows:

● Serving cel l  re l inquishable: (C1 < Fast Threshold) AND (C2 > (C1 + Fast Hysteresis)) .   Using 
the suggested values, this would be sat isf ied with the current ly used Test Set  RF Generator  
Level below -87 dBm and the other  Test  Set RF Generator Level  at  least 6 dB higher.

● Serving ce l l  improvable:  (C1 < Slow Threshold)  AND (C2 > (C1 + Slow Hysteresis)).   Using 
the suggested values, this would be sat isf ied with the current ly used Test Set  RF Generator  
Level below -63 dBm and the other  Test  Set RF Generator Level  at  least 6 dB higher.

● Cell  usable: (C1 > (Fast  Threshold + Fast Hysteresis)) .   Using the suggested values, this 
would be sat isf ied with  the Test Set  RF Generator  Level  above -81 dBm.

● In i t ia l  ce l l  select ion: (C1 > 0).   Using the suggested values,  th is would be sat isf ied with the 
Test Set  RF Generator  Level  above -105 dBm.

● Radio l ink fai lure: (C1 < 0) .   Using the suggested values, this would be sat isf ied wi th the Test 
Set  RF Generator  Level  below -105 dBm.

The mobi le’s Cel l  Re-select ion decision also takes into account whether the ne ighbor ing cel ls of fer a 
better of  service than the serving cel l .

● I f  the service levels are the same in each cel l ,  which is the case with the two Test  Sets,  the 
mobi le should perform Cel l  Re-select ion i f  the serving cel l  is improvable.

● I f  the service level  in the neighboring cel l  is worse, the mobi le should only perform Cel l  Re-
select ion i f  the serving cel l  is rel inquishable.

● I f  the service level  in the neighboring cel l  is better ,  the mobi le should per form Cel l  Re-
select ion i f  the neighboring cel l  is usable.

For  addit ional  information on Cel l  Re-select ion refer to EN 300 392-2 sub-clauses 18.3.4 to 
18.3.4.7.5, 18.5.4 and 23.7.1 to 23.7.5.2.3.   During test ing,  the mobi le may provide a diagnost ic 
display indicat ing i ts calculated C1 and C2 va lues -  re fer to the mobi le manufacturer  or  suppl ier to 
access th is informat ion.

The values of  C1 and C2 are further reduced i f  the value of the ‘maximum Tx level ’  parameter  is 
greater  than the mobi le’s maximum power capabi l i ty.   The descr ipt ions in this manual assume 
that  the ‘maximum Tx level ’  parameter  is set equal to or  less than the mobi le’s maximum power 
capabi l i ty,  so that C1 and C2 are only dependent  on the RSSI values and the ‘minimum Rx level  
for  access’  parameter.   Some mobi les may be conf igured to cont inue operat ing when C1<0.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Init ia l  Cel l  Selection
The mobi le is al lowed to in i t ia l ly select  any su i table  cel l  that has a posi t ive C1 value, i .e.  the 
received signal  level  is  greater than the Minimum Rx Level For  Access parameter.   I f  the mobi le does 
not search the frequency band for sui table channels,  i t  may select the Test Set generat ing the MCCH 
on one of  i ts pre-def ined channels and ini t ia l ly ignore the other Test Set,  even i f  the other  Test  Set 
is generat ing the MCCH at  a higher  level .   To test in i t ia l  cel l  select ion,  ensure that both Test Sets 
are generat ing MCCH, set  the RF Generator  Level  on each Test Set  as required, and switch on the 
mobi le.   The mobi le makes i ts in i t ia l  cel l  select ion of one of  the Test  Sets,  which indicates 
Registered ( ITSI Attach).   I f  the mobi le  in i t ia l ly ignored the Test  Set with the higher  signal level ,  i t  
may subsequent ly perform undeclared Cel l  Re-select ion i f  the condit ions are sat isf ied (see below).

Undeclared Cell  Re-select ion
When the mobi le is registered on one cel l  (Test Set)  and is id le on the MCCH, ( i .e.  not  engaged in a 
cal l )  i t  is required to  monitor the ne ighbor ing ce l ls (other  Test  Set)  to determine whether Cel l  Re-
select ion condit ions are sat isf ied.  I f  th is is the case, i t  per forms undeclared Cel l  Re-select ion to the 
selected neighbor cel l  (other Test Set) .   No signal ing is sent to the serving cel l  ( the current ly used 
Test Set),  i .e.  i t  does not declare i ts intent ion of leaving the serving ce l l .   The mobi le performs 
roaming locat ion updat ing signal ing on the selected neighbor cel l  (other Test Set),  i .e.  i t  is 
reg ister ing in the new locat ion area that is ind icated by the neighbor cel l  (other Test Set) .   To test 
undeclared Cel l  Re-select ion, ensure that both Test  Sets are generat ing MCCH, and that the mobi le 
is registered on one of the Test Sets.   Set the RF Generator Level  on the Test Sets as required to 
sat isfy the condit ions for Cel l  Re-select ion and wait  for the mobi le to decide to per form undeclared 
Cel l  Re-select ion.   The other Test Set  indicates Registered (Roaming Locat ion Update).

Unannounced Cell  Re-selection and Call  Restorat ion
When the mobi le is engaged in  a cal l  on one cel l  (Test Set)  i t  must cont inue to monitor the 
neighboring cel ls (other Test Set)  to determine whether  Cel l  Re-se lect ion condit ions are sat isf ied.  
The type of Cel l  Re-select ion depends on whether  or  not  the serving cel l  ( the current ly used Test 
Set) needs to know that the mobi le is leaving the serving cel l .   I f  the mobi le is engaged in a group 
cal l  and i t  is not t ransmit t ing ( i .e.  i t  is one of  a number of mobi les that are receiving) then the 
serving cel l  does not need to be not i f ied, i .e.  the mobi le does not need to announce that i t  is 
per forming Cel l  Re-se lect ion.

To test unannounced Cel l  Re-select ion:

1. Set  up a group cal l  on the current ly used Test  Set  wi th the mobi le  receiving, and Veri fy other  
Test Set  is generat ing MCCH.  

2. Set  the RF Generator  Levels on the Test Sets as required to  sat isfy the condit ions for Cel l  
Re-select ion and wait  for the mobi le to decide to per form unannounced Cel l  Re-select ion.   

3. The other  Test Set indicates Cal l  Type: Restored Individual Cal l  or Cal l  Type: Restored 
Group Cal l .    The mobi le is receiving the group cal l  on the other Test Set  and can cont inue 
with i ts normal operat ions.  Recommend set t ing both Test Sets to Test Tone and Test Set 
Transmit Mode to Cont inuous to observe the durat ion of the break and re-establ ishment of  
the audio path.

In the case of unannounced Cel l  Re-select ion, the or iginal  Test Set does not  know that the 
mobi le has performed Cel l  Re-select ion, and remains in conversat ion on the Traf f ic Channel.   
Press [Clear down]  on the or iginal  Test Set  to return i t  to generat ing MCCH after the mobi le has 
per formed unannounced Cel l  Re-select ion to the other Test Set .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Announced Type 3 Cel l  Re-selection and Cal l  Restoration
When the mobi le is engaged in  a cal l  on one cel l  (Test Set)  i t  must cont inue to monitor the 
neighboring cel ls (other Test Set)  to determine whether  Cel l  Re-se lect ion condit ions are sat isf ied.  
The type of Cel l  Re-select ion depends on whether  or  not  the serving cel l  ( the current ly used Test 
Set) needs to know that the mobi le is leaving the serving cel l .   I f  the mobi le is engaged in a pr ivate 
cal l  or a phone cal l ,  or i t  is t ransmit t ing in a  group cal l ,  then the serving cel l  needs to be not i f ied,  i .e.  
the mobi le needs to announce that i t  is per forming Cel l  Re-select ion.  

To test  announced Cell  Re-select ion:

1. Set  up a pr ivate cal l  or  a phone cal l  on the current ly used Test Set ,  or  a group cal l  wi th the 
mobi le transmit t ing, and Veri fy other Test Set is generat ing MCCH.  

2. Set  the RF Generator Level  on the Test  Sets as required to sat isfy the condit ions for  Cel l  Re-
select ion and wait  for the mobi le to decide to per form announced Cel l  Re-select ion.  The 
current ly used Test Set indicates Mobi le  Re-Selected Cel l  (Type 3)/ MCCH.  

3. The other  Test Set indicates Cal l  Type: Restored Individual Cal l  or Cal l  Type: Restored 
Group Cal l .   The mobi le cont inues wi th the cal l  on the other  Test  Set and can cont inue with 
i ts normal operat ions.   I t  is recommended to set both Test Sets to Conversat ion Mode Test  
Tone so that the durat ion of  the break and re-establ ishment of  the audio path can be 
observed.  When the mobi le announces Cel l  Re-select ion,  the Test Set  automatical ly returns 
to MCCH generat ion.

Announced Type 2 Cel l  Re-selection and Cal l  Restoration
The procedure for  test ing Announced Type 2 Cel l  Re-select ion is the same as for Type 3, the 
di f ference being due to the capabi l i ty o f the mobi le under test,  Type 2 being an opt ional requirement 
for  TETRA Mobi les.  A Type 2 capable mobi le  per forms background scanning of the intended 
neighbor ce l l  (other  Test  Set)  whi le i t  is engaged in the cal l  on the serving cel l  ( the current ly used 
Test Set) ,  and has acquired the necessary synchronizat ion and system informat ion from the neighbor 
cel l  (other Test Set)  before announcing Cel l  Re-select ion of  the ident i f ied neighbor cel l  on the 
serving cel l .   The current ly used Test  Set  indicates Mobi le Re-Selected Cel l  (Type 2) in this case.   
The break in the audio path should be shor ter  for  a type 2 re-select ion, which can be observed by 
sett ing both Test Sets to Test Tone. 

Analysis of Signaling Messages
The Protocol History  Ti le records the events and associated parameters dur ing signal ing operat ions, 
including t imestamp information.   This informat ion can be used to check the conf igurat ion of a mobi le 
under test,  part icular ly the values of any f ixed numbers for cal l  set-up or the durat ion of  t imers.  This 
information is presented at a high level  corresponding to act ions on the mobi le  and the Test Set,  so you 
do not need to be a TETRA protocol expert  to understand i t .   Use of the Protocol feature is descr ibed 
under the sect ion t i t led Protocol Ti les.

A detai led low-level  record of the information transmit ted by the mobi le under test can be obta ined by 
using Using Data Display Mode.  Af ter  in i t iat ing a Data Display capture, return to Manual  Ti led Display 
Mode to per form the required signal ing operat ions.  When signal ing operat ions are complete,  re turn to 
Data Display Mode to stop the capture and view the data when required.  Refer  to sect ion t i t led Using 
Data Display Mode in  Chapter  2,  Common TETRA Operat ion for  informat ion on var ious TEST Display 
Modes.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Audio Testing
Audio performance test ing al lows for  a subject ive test of  the audio performance of  a mobi le and may be 
used to conf i rm correct operat ion of the audio components with in i t .   I t  is also a useful  aid  to faul t  
d iagnosis to audio components within the mobi le.

Audio per formance test ing is achieved in  the Test Set  by stor ing speech received from the mobi le and 
sending i t  back to the mobi le a f ter  a  2 s delay (somet imes referred to  as Talkback or  Speech Loopback).

In a duplex cal l ,  speech is cont inuously fed back to  the mobi le’s ear piece;  sounds enter ing the mobi le’s 
microphone should be heard f rom the mobi le’s ear piece af ter  a de lay of  2 s.

In a simplex cal l ,  sounds enter ing the mobi le’s microphone whi le the PTT is pressed should be heard 
from the mobi le’s speaker when the PTT is released;  this is best ach ieved by speaking into the mobi le’s 
microphone br ief ly,  then immediately releasing the PTT.   The last  2 s of  stored speech are sent to the 
mobi le repeatedly,  i f  the Test Set  Transmit  Mode is Cont inuous,  to  s imulate a cont inuing transmission 
from another mobi le.

The Test Set can send a Test Tone to  the mobi le,  which is useful  in ascer tain ing whether a faul t  is in the 
audio input  or  audio output sect ion of the mobi le i f  the talkback test  fai ls.   The Test Set can also send 
Si lence to  the mobi le,  useful  in  locat ing the source of  noise in the audio system.

Selecting the Audio Signal
When a cal l  has been establ ished, the audio signal can be set  to  one of the Audio Test Modes; 
Talkback,  Test  Tone or  Si lence.

[Talkback Test Tone Silence] 
Selects each of the fol lowing audio modes:

Talkback Mode
Speech frames produced by the signal f rom the microphone in the mobi le are returned after  a 
2 s delay, to be output f rom the mobi le’s speaker.

F ig.  5-44  Audio Test -  Ta lkback Mode Selected
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Test Tone Mode
Test Tone speech frames are sent to the mobi le.   This encoded representat ion of a 1  kHz 
signal is provided as an aid to checking the audio output and speaker of  the mobi le,  and 
represents an audio level  approximately 12 dB below the theoret ical  maximum output level .

Fig.  5-45  Audio Test -  Test Tone Selected

Speech Codecs in TETRA radios are not  opt imized for steady tones, and you may detect  
some f luctuat ion in level  when played through the rad io’s ear piece or  speaker.

Silence Mode
Silence speech frames are sent  to  the mobi le.

F ig.  5-46  Audio Test -  Si lence Mode Selected
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 6

TETRA MS T1 System

Introduction
The 3900 TETRA MS T1 System provides features for test ing TETRA Mobi les in T1 Test Mode.  The 
TETRA MS T1 System provides the fol lowing test  capabi l i t ies:

● T1 Test Signal generat ion (s ix types) .

● T1 Test Mode control  of  mobi le t ransmission, burst  type,  power level  and RF Loopback.

● Transmit ter measurements (burst power,  power prof i le,  burst  t iming, modulat ion accuracy, 
f requency error) .

● Receiver measurements (BER, MER, PUEM) on T1 Test Signals using T1 RF Loopback.

● Graphica l  displays of power prof i le and modulat ion.

● Capture, demodulat ion and channel decoding of mobi le transmissions (5000 bursts).

This chapter  descr ibes TETRA MS T1 TEST Ti les.  Refer to Chapter 4,  Common TETRA Configurat ion 
Ti les  for  use of TETRA MS T1 Conf igurat ion Ti les.

T1 Test Mode
Some TETRA Mobi les have the capabi l i ty to receive and transmit  T1 Test Signals.   When in T1 Test 
Mode, the mobi le  may respond to  inst ruct ions over  the a ir  inter face,  or  i t  may requi re a separate control  
program.

The TETRA MS T1 system produces the T1 Test  Signals required for receiver  test ing,  and per forms 
measurements on the signals transmit ted by the TETRA Mobi le for  conformance test ing as def ined in 
ETSI EN 300 394-1.

The fol lowing steps may need to be performed to use T1 Test Mode to  test  a mobi le:

● The Test Set  MCC value may need set  to 001 and the MNC value to 00001 so the mobi le 
recognizes these special  test  values.

● NO PLAN may need to be se lected on the Channel Plans Conf igurat ion Ti le rather than a TETRA 
Channel Plan.

● An access code may need to be entered on the mobi le or an external  conf igurat ion/contro l  
appl icat ion may need to be used to place the mobi le in to T1 Test  Mode.   Refer to the mobi le  
manufacturer for information on using T1 Test  Mode and T1 loopback ( i f  supported).
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA MS T1 Ti le Layout
The Manual -  T i led Display Mode provides a disp lay screen div ided in to three sect ions.  Fig.  6-1 shows 
TETRA MS T1 in Manual -  Ti led Display Mode wi th the T i les minimized.

Fig.  6-1  TETRA MS T1 System Display -  Minimized View

Each sect ion of the screen is used to display certain types of Ti les:

● Sect ion A always shows the Control  Ti le .

● Sect ions B and C can be conf igured to display Measurement T i les,  Protocol  Ti les,  the 
Osci l loscope,  Channel Analyzer and Audio T i le.   Ti les can be disp layed simul taneously in 
Sect ions B and C.

● The Information Bar a t the bot tom of the Ti le disp lays var ious t i t les and other information.

Fig.  6-1 shows the Control  Ti le  selected (Sect ion A) .   The soft  keys displayed are relevant to the Control  
Ti le .   The Informat ion Bar d isplays the System t i t le TETRA MS T1 and indicates that NO PLAN has been 
selected for  the Channel  Plan.  Refer to Chapter 2,  sect ion t i t led Channel  Plans for  informat ion about 
conf igur ing Channel Plans.

Section  CSection B

Section A

Soft
Key
Area
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA MS T1 Ti le Descriptions
Control  Ti le

The Contro l  Ti le al lows RF Parameters of the Test Set  to be set to the va lues required for the mobi le 
under test.   The Control  Ti le  also provides control  of  the operat ion of  the mobi le  for  mobi les that 
respond to control  information in the T1 signal.   The requi red parameters depend on whether a 
Channel Plan with Channel  Numbers is being used or i f  No Plan is selected and frequencies are 
entered manual ly.  

Fig.  6-2  TETRA MS T1 Control  Ti le -  Soft  Keys

Field/Soft Key Definit ions
With a Channel Plan Selected

Channel
Enter a Channel Number that is within the range def ined by the Channel Plan.  Veri fy that the 
mobi le is set  up to receive a T1 Signal on the same channel as the one generated by the Test 
Set .   The Test Set displays the corresponding mobi le  Rx and Tx Frequencies.

No Plan Selected (Without Channel Plan)
Mobile Rx Frequency

The mobi le Rx Frequency is the T1 frequency generated by the Test Set.   This parameter  
should be set  to  the T1 frequency the mobi le is expect ing to receive from the Test  Set .   The 
Test Set  displays the nearest equivalent  Channel  Number.   I f  the Duplex Spacing , this 
parameter  updates automatica l ly when the mobi le Tx Frequency parameter is changed.

Mobile Tx Frequency
Set  this parameter  to the frequency at which the mobi le t ransmits.   I f  the Duplex Spacing  is 
Locked this parameter updates automatical ly when the mobi le  Rx Frequency parameter is 
changed.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Duplex Spacing
The effect of  this parameter  depends on the status of the Locked/Unlocked button.

Locked
The Duplex Spacing parameter is a sett ing that controls the frequency d i f ferent ial  between 
the Test Set RF Generator f requency ( the mobi le  Rx f requency) and the Test Set RF Analyzer  
f requency ( the mobi le Tx f requency).   For  example, Duplex Spacing is set to 10 MHz, the 
Test Set  RF Analyzer  f requency is automatical ly set 10 MHz lower than the Test Set  RF 
Generator f requency.  Negat ive values represent  a reverse duplex conf igurat ion,  in which 
event the Test Set  RF Analyzer frequency is higher than the Test Set RF Generator 
f requency.

Unlocked
The Duplex Spacing parameter is a reading of  the frequency d i f ference between the mobi le 
Rx Frequency and the Mobi le  Tx Frequency, provided for  informat ion.  The mobi le Rx 
Frequency and the mobi le Tx Frequency are set  independent ly.

When No Plan is selected,  these parameters only control  the f requencies of  the Test  
Set ’s Signal Generator and Signal Analyzer .   No frequency information is included in  the 
T1 signal.   A Channel Plan should be used i f  the mobi le  uses the T1 Signal to  control  i ts 
t ransmit ter f requency.

With or Without a Channel Plan
RF Gen Level

When Channel Plan is set  to No P lan, this box is v is ib le to al low user to set the RF Generator 
f requency for the downl ink channel.   The Channel Number closest in  f requency to the 
speci f ied value is d isplayed in the Chan.(Channel)  f ie ld.

Max Tx Level
Sets the maximum power level  at  which a mobi le is permit ted to t ransmit  when using Mobi le 
Link Control  (open loop power control) .   (This is the MS_TXPWR_MAX_CELL parameter  in 
system in formation. )  Range is 15 dBm to 45 dBm, in 5 dB steps.

This sett ings box is a repl icat ion of the one on the System ID & Access Parameters 
Conf igurat ion Ti le.   Mobi les in T1 Mode can use this parameter to set  their  power di rect ly.   
Refer to ETSI EN 300 394-1.

Some mobi les may use a propr ietary control  program to set the t ransmit  level  and may 
disregard the Max Tx Level parameter in the Test  Set T1 signal .

Mobile Tx Control
Inst ructs the mobi le  to t ransmit  Normal bursts,  Contro l  bursts or to set to Rx Only Mode (Tx Off) .

Some mobi les may use a propr ietary control  program to set the t ransmit  level  and may 
disregard the Max Tx Level parameter in the Test  Set mobi le Tx Control  sett ing.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Loopback
The Loopback button controls the Loopback Mode of the mobi le in T1 Test  Mode ( i f  supported in 
the mobi le) .   With Loopback ON, the mobi le loops back the bursts received from the Test Set ,  
al lowing a BER measurement  to be made.  This opt ion affects the Loopback parameter in the T1 
BNCH/T information as shown in the fol lowing table.

T1 Type
The fol lowing are the avai lab le T1 Signal Types:

Type 1  (TCH/7.2)
TCH/7.2  A T1 Type 1 Signal is generated.  
Frames 1 to 17 of the TN1 carry O.153 PRBS data, coded as TCH/7.2, indicated in  BNCH/T 
T1 burst  type.

Type 2  (SCH/F)
SCH/F  A T1 Type 2 Signal  is generated.  
Frames 1 to 17 of the TN1 carry O.153 PRBS data, coded as SCH/F, ind icated in BNCH/T T1 
burst  type.

Type 3  (BSCH + SCH/HD)
BSCH + SCH/HD  A T1 Type 3 Signal is generated.  
Frames 1 to 17 of the TN1 carry two st reams of O.153 PRBS data;  one coded as BSCH, the 
other as coded as SCH/HD, indicated in  BNCH/T T1 burst  type.

Type 4  (TCH/2.4)
TCH/2.4  A T1 Type 4 Signal is generated.  
Frames 1 to 17 of TN1 carry O.153 PRBS data, coded as TCH/2.4,  indicated in BNCH/T T1 
burst  type.

Type 15  (TCH/S)
TCH/S  A T1 Type 15 Signal is generated.  
Frames 1 to 17 of TN1 carry O.153 PRBS data, coded as TCH/S, indicated in  BNCH/T T1 
burst  type.

Type 17
TCH4.8  A T1 Type 17 Signal  is generated.  
Frames 1 to 17 of TN1 carry O.153 PRBS data, coded as TCH/4.8,  indicated in BNCH/T T1 
burst  type.

Each T1 Signal Type conta ins a separate st ream of O.153 PRBS data in the AACH.  These 
opt ions af fect the T1 Burst  Type parameter  in the T1 BNCH/T informat ion as shown in the 
fol lowing tab le.   This parameter automatical ly sets the T1 Signal Type parameter in  the 
Rx Measurements T i le.

Loopback Setting Loopback Parameter
OFF 0 = off

ON 1 = on

Mobile Tx Control Tx ON Parameter Tx Burst Type 
Parameter

OFF 0 = off 0 = NUB
NORMAL 1 = on 0 = NUB

CONTROL 1 = on 1 = CB
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[RF Gen]  Soft Key
Contro ls the status of the RF Signal Generator output .

[RF Offsets]  Soft  Key
Opens a soft  key sub-menu that  al lows user  to Include or Exclude def ined Analyzer or  Generator  
Offsets.   Offsets are def ined on the Offsets Conf igurat ion Ti le.

[RF Out]  Soft  Key
Contro ls the rout ing of the RF Output s ignal.   Selects ei ther the GEN (Generator) Connector or 
the T/R Connector.

[RF In]  Soft Key
Contro ls the rout ing of the RF Input  s ignal .   Selects ei ther the T/R Connector or  the ANT 
(Antenna) Connector .

[Delay Timing 1 Symbol]  Soft  Key
Delays the t iming of the T1 Test Signal by 1 symbol each t ime the key is pressed.  Th is feature is 
used in conjunct ion with the t iming error  measurement to perform the mobi le Frame Al ignment 
Per formance Test speci f ied in ETSI  EN 300 394-1.

Generat ion of a faded T1 Signal (TU50 or HT200) requires the use of an external  propagat ion 
simulator.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Burst Ti le
The Burst Ti le provides a graphic representat ion of  the TETRA signal in the act ive t imeslot.   When a 
TETRA signal is received,  a  co lor-coded,  hor izontal  band is generated from r ight to le f t  on the Burst 
Ti le.  

The Burst T i le is intended to provide an ind icat ion of the act iv i ty present in  the TETRA signal.   
Use Using Data Display Mode for a detai led view of s ignal content.

F ig.  6-3  TETRA MS T1 Burst T i le -  Measurements Ti le locat ion

The Burst T i le uses color-coding to represent  various burst  types present  in TETRA systems.  The 
color-coding al lows for quick ident i f icat ion of the information received across the signal .   Fig.  6-3 
and Fig. 6-4 provide examples of a TETRA signal that contains TS1 bursts.   Color-coding is as 
fol lows based on selected TETRA system:

BLLUE Represents a TS1 burst.  

Represents a TS2 burst.  

Represents a TSSYNC burst.   Only present in TETRA BS, BS T1 and DM.  

TETRA MS and MS T1:  Represents a TSEXT burst.   Appears as a complete bar when 
present .

TETRA BS and BS T1:  Represents a PRBS burst.   Appears as a complete bar  when 
present .

TETRA DM: Ind icates a Slave burst.   Occupies the bottom third of  bar  when present ;  top 
two thirds of  bar  represents the burst ’s t raining sequence.

Represents protocol  decode fai lure.   Occupies the bottom third of  bar  when present .    
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The Burst T i le can be se lected from the drop-down menu on the Measurements Ti les as shown in  
Fig.  6-3, or  f rom the drop-down menu on the Control  T i le  as shown in Fig . 6-4.

Fig. 6-4  TETRA MS T1 Burst  Ti le -  Contro l  Ti le locat ion

Measurements Tiles
Rx Measurements Ti le

The Rx Measurements Ti le displays the resul ts of  var ious error ra te measurements per formed using 
T1 Loopback.   The measurements performed depend on the mobi le receiving the T1 Signal 
generated by the Test Set and the information sent f rom the mobi le back to the Test Set.   The Signal 
Type is selected on the Control  Ti le  f rom the T1 Type drop-down menu.  Appl icable l imits (A, B or  E) 
are selected on the Mobi le Parameters Conf igurat ion Ti le.

The minimized view of the Rx Measurements Ti le in F ig.  6-5 shows the t i le as i t  appears when 
Loopback funct ion is OFF.  The maximized view of the Rx Measurements Ti le  in Fig.  6-6 shows the 
t i le as i t  appears when Loopback funct ion is ON, enabl ing addit ional  measurement parameters.   The 
number of  BER/MER/ measurements displayed when the Loopback funct ion is ON depends on the T1 
signal type selected on the Control  Ti le .

Fig . 6-5  TETRA MS T1 Rx Measurements Ti le -  Min imized View (Loopback OFF)
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig. 6-6  TETRA MS T1 Rx Measurements Ti le -  Maximized View  (Loopback ON)

Field Definit ions
PUEM Measurements

PUEM (Probabi l i ty o f Undetected Erroneous Measurement)  is a conformance type measurement  
that  tests the capabi l i ty o f the mobi le’s error  detect ion.  Messages that are returned to the Test 
Set  with one or  more bi ts in error should a lso ind icate message error  in the appropria te error 
f lag.  I f  the Test Set receives a returned message containing bi t  errors without the error f lag 
being set,  th is counts as an Undetected Erroneous Message.

Bar Graphs
A bar graph is included for each measurement.

Count of  Total  Bits
A numeric box disp lays the to tal  number of  b i ts analyzed for each measurement .

Count of  Bit  Errors
A numeric box disp lays the to tal  number of incorrect b i ts ident i f ied for each measurement .

Sample Sizes
Set t ings boxes to al low sample sizes to be set  are provided for each measurement .

Sample Time
A numeric box disp lays the t ime required for  the selected number of  samples to accumulate.  
Sample Time is disp layed in  HH:MM:SS format.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Available Signal Types
The fol lowing table l ists the signal types avai lable , the tests that are run on each signal type,  
what data is looped back by the mobi le to the Test Set and the speci f ic measurements per formed 
for  each cal l  type.

Signal Type Tests Run Mobile Loops Back Measurements 
Made

Type 1  
 (TCH7.2 + AACH)

TCH7.2 TCH7.2 PRBS only BER

Type 2  
(SCH/F + AACH)

SCH/F + 
AACH

SCH/F PRBS + error 
f lag

AACH PRBS + error  
f lag

BER, MER, PUEM

BER, MER, PUEM

Type 3  
(BSCH + SCH/HD + 
AACH)

BSCH

SCH/HD

AACH

BSCH  PRBS + error  
f lag

SCH/HD PRBS + 
error  f lag

AACH PRBS + error  
f lag

BER, MER, PUEM

BER, MER, PUEM

BER, MER, PUEM

Type 4  
 (TCH2.4 + AACH)

TCH2.4

AACH

TCH2.4 PRBS only

AACH PRBS + error  
f lag

BER

BER, MER, PUEM

Type 15  
(TCH/S + AACH)

TCH/S

AACH

TCH/S PRBS + error 
f lag

AACH PRBS + error  
f lag

BER0, BER1, BER2,   
MER, PUEM

BER, MER, PUEM

Type 17  
(TCH4.8 + AACH)

TCH/4.8

AACH

TCH4.8 PRBS only

AACH PRBS + error  
f lag

BER

BER, MER, PUEM
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Modulation Accuracy Ti les
The Modulat ion Accuracy Measurements provide graph ical  resul ts measurements obtained from the  
π /4 DQPSK modulat ion used by the TETRA System.  Vector Error,  Phase Error and Magnitude Error  
Ti les d isplay t ime vs value graphs.   Trajectory,  Conste l lat ion and Rotated Vector  Ti les display I  vs Q 
maps.  TETRA BS T1 Modulat ion Accuracy T i les funct ion in the same manner as those in the TETRA 
MS System.  The Modulat ion Accuracy Ti les in TETRA MS T1 funct ion the same as those found in 
TETRA MS.  Refer to Chapter 5 , TETRA MS System  for  an operat ional  descr ipt ion of these t i les.

Power Profi le  Ti les
The Power Prof i le  T i les in TETRA MS T1 funct ion in  the same manner as those found in TETRA MS.  
Refer to Chapter 5, TETRA MS System for  an operat ional  descr ipt ion of these t i les.

Protocol Ti les
The Protocol Ti les in TETRA MS T1 funct ion in the same manner as those found in TETRA MS.  
Refer to Chapter 5, TETRA MS System for  an operat ional  descr ipt ion of these t i les.

Mobiles that Do Not Support T1 Loopback
I f  the mobi le does not support  T1 Loopback Mode, receiver  BER test ing may st i l l  be possible using the 
standard signals generated by the Test  Set .   I f  the mobi le is able to output  i ts rece ived data on a test 
connector,  the received data can be fed to and measured on a separate BER meter .   A l ternat ively,  some 
mobi les are able to measure their  own BER internal ly.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 7

TETRA BS System

Introduction
The 3900 TETRA BS System provides features for test ing TETRA Base Stat ion Transmit ters in their  
normal operat ing mode.   Base Stat ion t ransceivers with  T1 Test capabi l i ty can be tested using the 
TETRA BS T1 System .

This chapter descr ibes TETRA BS TEST Ti les.  Refer  to Chapter  4,  Common TETRA Conf igurat ion T i les 
for  use of TETRA BS Conf igurat ion Ti les.

The TETRA BS System provides the fol lowing test capabi l i t ies:

● Base stat ion ident i f icat ion (MCC, MNC, BCC, LA).

● Frequency sett ing via Channel Plan, Channel Number or  manual ly.

● Conversion of f requency to nearest equivalent Channel Number.

● Transmit ter measurements (power,  modulat ion accuracy, f requency error).

● Graphica l  displays of  modulat ion.

● Direct RF connect ion to BS t ransmit ter  v ia T/R Connector.

● Off-air  monitor ing of BS transmit ter  v ia ANT (Antenna) Connector.

● Capture, demodulat ion and channel decoding of base stat ion t ransmissions (5000 bursts) .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA BS Display Layout
The Manual -  Ti led Display Mode provides a display screen divided into  four quadrants.   F ig.  7-1 shows 
TETRA BS with  Manual -  Ti led Display Mode selected and the Ti les min imized.

Fig. 7-1  TETRA BS System Display -  Minimized View s

Each sect ion of the screen is used to display certain types of Ti les:

● Sect ion A always shows the RF Sett ings T i le.

● Sect ions B and C can be conf igured to display Measurements T i les, the Osci l loscope, Channel 
Analyzer and Audio Ti le.   Ti les can be disp layed simultaneously in Sect ions B and C i f  required.

● Sect ion  D always shows the Operat ions/Status Ti le .

● The information bar  at  the bottom of the Ti le shows the current ly operat ing System and the 
selected Channel Plan.

Fig.  7-1 shows the RF Set t ings Ti le (Sect ion A) selected.  The sof t  keys displayed are relevant to the RF 
Set t ings Ti le .   The Information bar displays the operat ing System t i t le  (TETRA BS) and ind icates that 
NO PLAN has been selected for the Channel Plan.

Section A

Section  CSection B

Section D

Soft
Key
Area
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA BS Tile Descriptions
RF Settings Ti le

The RF Set t ings Ti le is used to conf igure sett ings for  the Test  Set RF Input  parameters to be used 
for  test ing the Base Stat ion.  The parameters that must  be set depend on whether  or  not  a Channel 
Plan is selected.

Fig.  7-2  TETRA BS RF Sett ings Ti le -  Channel Plan Selected

Field/Soft Key Definit ions
Channel and Analyzer (BS Tx) Freq

When a Channel  Plan is se lected,  th is parameter  sets the frequency of the RF analyzer within 
the Test Set  to that  of  the channel to be used by speci fy ing a Channel  Number.

Enter the requi red Channel Number in the Channel Sett ings f ie ld and press the ENTER button.  
The input center  f requency of  the Test Set RF Analyzer  is displayed in the Analyzer (BS Tx)  Freq 
f ie ld .

Analyzer (BS Tx) Freq and Channel
When No Plan is selected, this parameter sets the center  f requency of the RF Analyzer  within the 
Test Set.   Enter the required Frequency in the Analyzer  Freq Set t ings f ie ld and press the ENTER 
button.  The Channel Number closest  to  that f requency is disp layed in the Channel f ie ld .

Expected Power Level
Speci f ies an expected power input level  for the Test Set.   The RF Analyzer  at tenuators must  be 
set to the values required for  this input level .   The range of values avai lable for  select ion at any 
t ime depends on which RF input connect ion is selected and the value of  any RF input  of fset that  
is set .   The set Power Level is overr idden by sett ing the AGC to ON.

AGC On/Off
The Expected Power Level set t ing is overr idden by the AGC faci l i ty i f  the AGC But ton is set to 
the ON state.   Wi th the AGC set  to  ON, the Test  Set  opt imizes the gain of  the RF analyzer  to 
provide the best  resolut ion to the measurements made to the signal.

[RF Offsets]  Soft  Key
Opens a soft  key sub-menu that al low user  to  Include or  Exclude def ined Analyzer Of fsets.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[Pre-Amp]  Soft Key
The 3900 is equipped with an in ternal  15 dB Broadband Ampl i f ier that  af fects the T/R Connector  
and ANT (Antenna) Connector .   When Pre-Amp is turned ON, the 3900 has a typical  no ise f igure 
of -9  dB leading to a noise f loor level  of  approximately -140 dBm in the Spectrum Analyzer  (RBW 
= 300 Hz) and approximately -126 dBm for the Inband Power Meter  ( IF = 6.25 kHz).   Use of the 
Pre-Amp feature dramatical ly increases the sensi t iv i ty of  the 3900.

When Pre-Amp is used, special  at tent ion is required; i t  is a  broadband ampl i f ier and could 
lead to saturat ion or compression problems in the receiver chain i f  the signal  of  interest is 
very low,  but  a st rong out  of  band signal is  present.

[RF In]  Soft Key
Selects the RF Input Connect ion (T/R Connector  or  ANT (Antenna) Connector)  to  be used for 
input  to the RF Analyzer.

Burst Ti le
The Burst  T i le provides a graphic representat ion of the TETRA signal in the se lected t imeslot.   When 
a TETRA signal is rece ived, a color-coded, hor izontal  band is generated from r ight to le f t  on the 
Burst T i le.   The Timeslot drop-down menu se lects the t imeslot to be monitored.

The Burst T i le is intended to provide an ind icat ion of the act iv i ty present in  the TETRA signal.   
Use Using Data Display Mode for a detai led view of s ignal content.

Fig.  7-3  TETRA BS Burst Ti le -  Measurements Ti le  locat ion
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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The Burst T i le uses color-coding to represent  various burst  types present  in TETRA systems.  The 
color-coding al lows for quick ident i f icat ion of the information received across the signal .   Color-
coding is as fol lows based on selected TETRA system:

Fig.  7-3 and Fig.  7-4 show a TETRA signal  that  contains the fol lowing character ist ics:

● TS2 bursts shown in green

● TSSYNC bursts shown in l ight blue

The Burst T i le can be se lected from the drop-down menu on the Measurements Ti les as shown in  
Fig.  7-3, or  f rom the drop-down menu on the RF Sett ings Ti le as shown in F ig.  7-4.   

Fig.  7-4  TETRA BS Burst T i le -  RF Sett ings Ti le locat ion

Represents a TS1 burst.  

Represents a TS2 burst.  

Represents a TSSYNC burst.   Only present in TETRA BS, BS T1 and DM.  

TETRA MS and MS T1:  Represents a TSEXT burst.   Appears as a complete bar when 
present .

TETRA BS and BS T1:  Represents a PRBS burst.   Appears as a complete bar  when 
present .

TETRA DM: Ind icates a Slave burst.   Occupies the bottom third of  bar  when present ;  top 
two thirds of  bar  represents the burst ’s t raining sequence.

Represents protocol  decode fai lure.   Occupies the bottom third of  bar  when present .  
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Operat ions/Status Ti le
The Operat ions/Status Ti le  shows the System Ident i ty deta i ls of  the base stat ion under test.   The 
ident i ty in formation is decoded from the RF signal produced by the base stat ion.

The MCC, MNC and BCC values are always updated to the values decoded f rom the base stat ion RF 
signal,  regard less of the Update Manual/Automatic set t ing on the TETRA BS System ID 
Configurat ion Ti le.   The LA va lue can only be decoded f rom the base stat ion RF signal i f  the MCC/
MNC/BCC parameters on the System ID Conf igurat ion Ti le are correct ly conf igured to match the 
scrambl ing parameters used by the base stat ion.  This is normal ly achieved by sett ing the Update 
parameter  to  Automatic;  however, the System ID parameters may need to be set manual ly i f  the base 
stat ion is operat ing in a test mode where i t  does not broadcast ing the correct System ID parameters.

F ig. 7-5  TETRA BS Operat ions/Status Ti le  -  Minimized View
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Measurements Tiles
Measurement T i les d isplay the resul ts of  measurements of  the signals produced by the base stat ion 
under test.   Any two Measurement Ti les can be viewed when the d isplay is minimized,  they can a lso be 
maximized to ful l  screen display.   The Ti les are selected from the drop-down menu as shown in Fig.  7-7.

There are two types of  Measurement T i les within  the BS T1 Test Mode.  These are the Tx Measurements 
Ti le  and the Modulat ion Accuracy Ti les.   The Osci l loscope and Channel Analyzer funct ions are also 
accessed f rom this menu. 

Tx Measurements Ti le
The Tx Measurements Ti le is accessed from the drop-down menu on any of   the TETRA BS 
Measurement T i les.   The Tx Measurement  Ti les show the resul ts o f measurements made to the 
signal produced by the base stat ion under test.   The resul ts are ind icated in numeric and graphical  
form.  Fig.  7-6 shows the Tx Measurements Ti le  in maximized view.

Fig. 7-6  TETRA BS Tx Measurements Ti le  -  Maximized View

Burst
The Burst drop-down menu at the top of  the Tx Measurements Ti le selects the type of burst  or 
bursts on which the measurements are made.  Burst opt ions are:

Base stat ions may per iodical ly use the second hal f  of  a normal burst  (with  training sequence 2)  
or a sync burst  for  l inear izat ion.  During this per iod the base stat ion signal is not expl ic i t ly 
def ined and these types of bursts may appear as measurement fai lures.  Set the Burst  Type to 
TS1 to el iminate this possib i l i ty.   Sett ing the Burst Type to TS2, TS1+2 or Sync does not 
guarantee that  the Test  Set wi l l  capture bursts containing l inear izat ion,  s ince these are val id 
burst  types for  normal operat ion.  To capture only bursts containing l inear izat ion, set the base 
stat ion to T1 Test Mode and select  TETRA BS T1 on the Test  Set.

Listed as Detai ls of Burst
TS1+2 Normal burst wi th Training Sequence Type 1 and Normal  burst wi th 

Tra ining Sequence Type 2
TS1 Normal burst  wi th  Training Sequence Type 1

TS2 Normal burst  wi th  Training Sequence Type 2
Sync Synchronizat ion burst .
PRBS Psuedo Random Bit  Sequence burst wi th no Tra ining Sequence
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Measurement Limits
The measurement Pass/Fai l  l imits,  def ined on the Tx Measurements L imits Conf igurat ion Ti le,  
al low user  to set di f ferent Pass/Fai l  l imits for  each burst  type.

Results
The maximized Tx Measurements T i le shows measurements resul ts numerica l ly and as bar 
graphs.  The resul ts o f measurements are presented as di f ferent  cr i ter ia for di f ferent  tests.   The 
resul ts are obtained by making measurements on al l  of  the symbols in each burst  over the 
number of  bursts speci f ied for the test.   These cr i ter ia are l isted below.

Whi le the Test Set is acquir ing and compi l ing measurement  resul ts,  the maximized and 
minimized measurement Ti les show a progress bar below each numeric measurement  f ie ld (refer  
to 7-4) .   The measurement resul ts show the average, maximum, minimum or worst case thus far  
based on the incomplete measurement data.  The progress bars disappear when the speci f ied 
number of  bursts have been measured.

Power
The Power Measurement shows the average power reading dur ing the measured burst.   This 
measurement is taken from the usable par t  of  the burst (al l  modulat ion symbols SN0 ~ SNmax) 
measured at  the symbol po ints through a TETRA f i l ter  (Root  Nyquist ,  α  = 0.35) .

The uni ts of  measurement  is indicated in dBm or W.

Vector Errors
The Vector  Error  Measurements show the vector  error of  the received symbols with respect to  the 
ideal symbol po ints for the burst .   These measurements are obtained from the usable par t  of  the 
burst ,  measured at the symbol  points through a TETRA f i l ter.   The measurements are expressed 
as a percentage of the mean ampl i tude level .

Vector Peak
The Vector Peak Measurement  is the vector error of  the symbol  wi th the highest error.

Vector RMS
The Vector RMS Measurement is the root  mean squared of  the vector  error  of  al l  the 
symbols.

Residual  Carr ier
The Residual Carr ier  Measurement is the mean residual carr ier  magni tude.

Freq Error
The Freq Error  Measurement  shows the di f ference between the frequency of the base stat ion 
signal and the Analyzer  f requency (of  the Test  Set.   This measurement is obtained f rom the 
usable part  of  the burst  measured at the symbol points through a TETRA f i l ter .

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.

avg Average value of al l  of  the samples measured.

max Maximum value of the burst  that produced the h ighest resul t  f rom the number of 
samples measured.

min Minimum value of the burst  that  produced the lowest  resul t  f rom the number of  
samples measured.

w/c Worst Case value of the burst  that produced the lowest  or  highest resul t  f rom the 
number of samples measured.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Modulation Accuracy Ti les
The Modulat ion Accuracy Ti les are accessed f rom the drop-down menu on any of  the Measurement 
Ti les.   The Modulat ion Accuracy Ti les contain two displays formats.  Vector Error,  Phase Error and 
Magnitude Error are displayed on t ime vs value graphs.   Trajectory,  Constel lat ion and Rotated 
Vector are displayed on I  vs Q maps.

The Modulat ion Accuracy Ti les found in the TETRA BS System funct ion in the same manner as those 
found in the TETRA MS System.  Refer  to  the fol lowing sect ions found in  Chapter  5,  TETRA MS 
System , for  an operat ional descr ipt ion of these t i les:

Vector Error Ti le

Phase Error  Ti le

Magnitude Error  Ti le

Tra jectory Ti le

Constel lat ion Ti le

Rotated Vector  Ti le

Fig. 7-7  TETRA BS Mod Accuracy Menu

Audio Ti le
The TETRA BS Audio Ti le funct ions in the same manner as the TETRA MS Audio Ti le .   Refer to the 
sect ion t i t led Audio Ti le in Chapter  5,  TETRA MS System  for a descr ipt ion of this Ti le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .

7-9



TETRA BS System
THIS PAGE INTENTIONALLY LEFT BLANK.
Subject  to  Export  Control ,  see Cover Page for  detai ls .

7-10



Chapter 8

TETRA BS T1 System

Introduction
The 3900 TETRA BS T1 System provides features for test ing TETRA Base Stat ion transceivers operat ing 
in T1 Test  Mode.   Base Stat ion t ransmit ters can be tested in  the ir  normal operat ing mode using TETRA 
BS.   Th is chapter descr ibes TETRA BS T1 TEST Ti les.  Refer to Chapter 4 , Common TETRA 
Configurat ion Ti les for  use of TETRA BS T1 Conf igurat ion Ti les.

The TETRA BS T1 System provides the fol lowing test capabi l i t ies:

● Base stat ion ident i f icat ion (MCC, MNC, BCC).

● T1 Test Signal generat ion ( four  types) .

● Other test  s ignal  generat ion (18 Frame PRBS, Framed PRBS, Unframed PRBS).

● Optional synchronizat ion to  base stat ion using sync pulse signal f rom base stat ion.

● Optional automatic synchronizat ion to base stat ion using RF signal f rom base stat ion.

● Optional automatic detect ion of  required T1 Test  Signal Type.

● Optional automatic detect ion of  required scrambl ing code.

● Transmit ter measurements (power,  modulat ion accuracy, f requency error).

● Receiver measurements (BER, MER, PUEM) on T1 Test Signals using T1 RF Loopback.

● Transmit ter BER measurements on PRBS Signals.

● Graphica l  displays of  modulat ion.

● Capture, demodulat ion and channel decoding of base stat ion t ransmissions (5000 bursts) .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA BS T1 Display Layout
The 3900 TETRA BS T1 System is in tended to be used for  test ing base stat ion transmit ters and/or  
receivers operat ing in T1 Test Mode as def ined in  ETSI  EN 300 394-1.  Limited test ing with  proprie tary 
test  modes is also possible.

When test ing a base stat ion transmit ter,  the Test Set  is expect ing to receive a T1 Test  Signal f rom the 
base stat ion under test .   The f requency of the expected signal is determined by the Channel or  Analyzer 
Frequency set t ing on the Control  Ti le.   When test ing a base stat ion receiver ,  the Test Set must  be 
synchronized to the frame st ructure of the base stat ion under test,  ei ther by analyzing the signal f rom 
the base stat ion transmit ter,  or  by receiv ing a synchronizat ion pulse f rom the base stat ion receiver.   The 
frequency of the generated signal is determined by the Channel or Generator Frequency set t ing on the 
Contro l  Ti le.

The Manual -  T i led Display Mode provides a disp lay screen div ided in to three sect ions.  Fig.  8-1 shows 
TETRA BS T1 with Manual -  Ti led Display Mode selected and with the Ti les minimized.

Fig. 8-1  TETRA BS T1System Display -  Minimized Ti les

Each sect ion of the screen is used to display certain types of Ti les:

● Sect ion A always shows the Control  Ti le.

● Sect ions B and C can be conf igured to display Measurements T i les ,  the Osci l loscope,  Channel  
Analyzer and Audio Ti le.   Ti les can be disp layed simultaneously in Sect ions B and C i f  
required.Sect ion D is the information bar  and displays var ious t i t les and other in formation.

Fig.  8-1 shows the Control  Ti le selected (Sect ion A).   The soft  keys d isplayed are relevant  to the Control  
Ti le .   The Information Bar displays the operat ing System t i t le (TETRA BS T1) and indicates that 
NO PLAN has been selected for the Channel Plan.

Section  CSection B

Section A

Soft
Key
Area
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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T1 Testing
Synchronization

The T1 Test System provides PRBS Signals (T1 Type 7, TCH/7.2 Upl ink) which al low  BER tests to 
be carr ied out on the receiver  of  the base stat ion under test.   The Test  Set must be synchronized to 
the base stat ion f rame structure to  per form BER test ing, so that the transmit ted signal is sent  in the 
correct t imeslot  and frames and within the speci f ied al ignment  l imits.

The Test Set  has two synchronizat ion modes,  Auto and Pulse.  Select the required mode using the 
Mode button on the Base Stat ion Sync area of the TETRA BS T1 System ID and Sync Conf igurat ion 
Ti le .   A descr ipt ion of  the two modes is provided below.  A block diagram has been provided in Fig.  
8-2 for  re ference.

AUTO MODE

PULSE MODE

Fig. 8-2  Diagram of Sync to Base Stat ion -  Auto and Pulse Modes

RF INPUT

Output enable

SYNC.
DETECT

PATH
OFFSET

T1 SIGNAL
GENERATOR

RF OUTPUT

MCC-MNC-BCC update (auto)

Extracts sync
bursts

Offsets timing of
T1 signal over

range -9999.99 to
+9999.99 symbols

T1 signal to Base Station Rx

Base station
under test

SYNC I/O

Output enable

SYNC.
DETECT

PULSE
OFFSET

PULSE
EDGE

T1 SIGNAL
GENERATOR

RF OUTPUT

Extracts sync
bursts

Aligns T1 signal
to Base Station
sync pulse over

range 0 to
1,020,000 s

T1 signal to Base Station Rx

Base station
under test
Tx can be
ON or OFF

MCC_MNC_BCC
update (manual

if no Tx)

Selects rising or falling
pulse edge as trigger
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Auto Synchronization Mode
The downl ink signal f rom the Base Stat ion under test is fed to the RF input  of  the Test Set .   The 
SYNC bursts f rom this s ignal are used to  estab l ish the current  posi t ion in the downl ink frame 
structure.  The signal generated by the Test  Set  is automat ical ly t imed to provide correct 
synchronizat ion wi th the base stat ion.

When Automatic  is selected on the Base Stat ion Ident i ty Parameters area of  the TETRA BS T1 
System ID and Sync Conf igurat ion Ti le ,  the T1 Upl ink Signal generated by the Test  Set 
automatical ly uses the MCC-MNC-BCC values captured in the sync burst  for  scrambl ing.

The Auto Sync Path Offset parameter controls the t ime offset between the downl ink frame structure 
and the T1 Upl ink Signal f rom the Test  Set  within the range -9999.99 symbols to +9999.99 symbols.   
Posi t ive values advance the t iming of the Test  Set  s ignal,  causing the signal to be generated ear l ier;  
negat ive values delay the t iming of the Test Set s ignal rela t ive to the base stat ion downl ink frame 
structure.

Pulse Synchronization Mode
A synchronizat ion pulse is fed from the base stat ion by physical  connect ion to the Sync BNC 
connector on the rear  of  the Test Set.   The base stat ion does not need to be transmit t ing to carry out  
test ing using the Pulse Mode.   The signal generated by the Test Set  is t imed to provide correct 
synchronizat ion wi th the base stat ion synchronizat ion pulse.

The T1 Signal  generated by the Test Set must  use the same MCC-MNC-BCC values for  
scrambl ing as the base stat ion under test .   I f  there is no base stat ion Tx signal ,  these values 
must be entered manual ly on the TETRA BS T1 System ID and Sync Conf igurat ion Ti le .

The Sync Pulse Offset  parameter represents the offset between the start  of  f rame 1,  t imeslot 1  of  the 
base stat ion’s downl ink frame structure and the synchronizat ion pulse.  Range is 0 to 1,020,000 μs.   
For  example,  a value of 10 μs indicates that the base stat ion’s synchronizat ion pulse occurs 10 μs 
after the start  of  f rame 1, t imeslot  1 of  the base stat ion’s downl ink frame st ructure.

The Sync Pulse Edge parameter selects whether t iming is re ferenced to the r is ing or  fal l ing edge of  
the base stat ion ’s synchronizat ion pulse.

Pulse Specif icat ion
The signal appl ied to the Sync BNC Connector on the rear of  the Test Set should conform to the 
speci f icat ions shown below.

The vol tage on this connector  should at  no t ime exceed +5.0 V or  be al lowed to go negat ive.

Logic 1 Level +3.85 to  +5.00 V (max)†
Logic 0 Level 0 (min)†  to 1.35 V

Pulse Width > 1.0 μs
Pulse Polar i ty Rising or  Fal l ing

Input Resistance 10 kΩ  ±  5%
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA BS T1 Ti le Descriptions
Control  Ti le

Required parameters that must  be set on the Contro l  Ti le depend on whether  or  not  a Channel Plan 
is selected ( refer to Chapter 4,  Channel Plans Conf igurat ion Ti le)  for  informat ion on conf igur ing 
Channel Plans.

Fig. 8-3  TETRA BS T1 Control  Ti le -  Channel Plan Selected

Field/Soft Key Definit ions
Channel Number

Sets the frequency of the RF Analyzer  and the RF Generator  within the Test Set  to that  of  the 
Channel to be used by speci fy ing a Channel Number when a Channel Plan is selected.   

Enter the requi red Channel Number in the Channel set t ings box and press the ENTER key.  The 
output f requency of the Test Set  RF Generator  is shown in the Gen (BS Rx) Freq f ie ld and the 
input  center f requency of  the Test  Set  RF Analyzer  is shown in the Ana (BS Tx)  Freq f ie ld.

Fig . 8-4  TETRA BS T1 Contro l  Ti le -  No Channel Plan Selected
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Gen (BS Rx) Freq
Sets the frequency of Test Set ’s RF Generator .   The Channel Number  closest to that f requency 
is displayed in the adjacent = Chan. f ie ld .   The parameter  is appl icable when No Plan  is  selected 
as the Channel  Plan.

Ana (BS Tx) Freq
Sets the Test  Set ’s RF Analyzer  center f requency.  The Channel Number  closest  to the set 
f requency is d isplayed in the adjacent  = Chan.  f ie ld.   The parameter  is appl icable when No Plan  
is selected as the Channel Plan.

Duplex Spacing
The effect of  this parameter  depends on the status of the Locked/Unlocked button.  The 
parameter  is appl icable when No Plan  is selected as the Channel Plan.

Locked
The Duplex Spacing parameter is a sett ing that controls the frequency d i f ferent ial  between 
the Test Set  RF Generator  f requency (Gen (BS Rx) Freq )  and the Test Set RF Analyzer 
f requency (Ana (BS Tx)  Freq ).   For example,  i f  Duplex Spacing is set to  10 MHz,  the Test  Set 
RF Generator   f requency is automatical ly set  10 MHz lower than the Test  Set RF Analyzer  
f requency.  Negat ive values represent  a ‘ reverse duplex’  conf igurat ion, in which the Test Set 
RF Generator  f requency is higher than the Test Set RF Analyzer frequency.

Unlocked
The Duplex Spacing parameter  is a reading of  the f requency di f ference between the Test Set 
RF Generator  f requency (Gen (BS Rx) Freq ) and the Test Set RF Analyzer f requency (Ana 
(BS Tx) Freq ),  provided for information.  The Test Set RF Generator f requency (Gen (BS Rx) 
Freq )  and the Test Set  RF Analyzer frequency (Ana (BS Tx) Freq )  are set independent ly.

RF Gen Level
The RF Generator Level parameter is set  to any value within  the range of  the Digi tal  Signal 
Generator.   Default  sett ing is -75 dBm.

When RF Offsets are appl ied, the indicated leve ls include the Offset  values.

RF Gen
Indicates the state of the Test Set RF Generator.   The sof t  key provides an overal l  enable/
disable for  the RF generator,  so that when the soft  key indicates OFF, the RF generator  is 
always off .   The RF Generator  is only turned ON when the Test  Set is synchronized to the signal 
received from the base stat ion (RF signal  or pulse as appropr iate)  and when the sof t  key 
indicates ON. 

The RF OFF indicator disappears when the RF Generator is turned ON and the Test Set  is 
receiv ing the sync signal f rom the base stat ion.   When the RF Generator is ON, and the Test Set  
is not  receiving the base stat ion sync signal,  the RF OFF indicator  is disp layed.

Expected Power Level
Speci f ies an expected power input level  for the Test Set.   The RF Analyzer  at tenuators must  be 
set to the values required for  this input level .   The range of values avai lable for  select ion at any 
t ime depends on which RF input connect ion is selected and the value of  any RF input  of fset that  
is set .  When AGC funct ion is ON the set Power Level is overr idden.

AGC  (Automatic Gain Control)
The Expected Power Level set t ing is overr idden by the AGC funct ion i f  the AGC Button is set  to 
the ON state.  Wi th the AGC set to  ON the Test Set opt imizes the gain of the RF analyzer  to give 
the best resolut ion to the measurements made to the signal.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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RF Gen T1 Type
The RF Gen T1 Type drop-down menu selects the T1 Signal Type sent to  the base stat ion under 
test .   When Detected is selected, the Test Set ident i f ies the type of  T1 Signal requested in the 
system information contained in the RF signal rece ived from the Base Stat ion and produces a T1 
Signal of  that type ( this appl ies to T1 Types 7, 8,  9  and 10).

Fig.  8-5  TETRA BS T1 RF Gen T1 Type Drop-down Menu

T1 Types 7, 8,  9 and 10
T1 Types 7,  8,  9 and 10 are the upl ink T1 Signals speci f ied in ETSI EN 300 394-1 for  base 
stat ion receiver  test ing.

● Type 7 (TCH/7.2)  and Type 10 (TCH/2.4) are used for  BER test ing with no protect ion and 
high protect ion respect ively.

● Type 8 (SCH/F) and Type 9 (STCH) are used for MER test ing with ful l  s lot  and half  s lot  
s ignal ing respect ively.

When the RF Gen T1 Type is set to 7,  8,  9 or  10,  the Test  Set generates a f ixed signal of  that  
type.

When the RF Gen T1 Type is set  to Detected,  the Test  Set generates T1 Type 7, 8 , 9 or 10 
automatical ly according to  the type requested by the base stat ion.

Other Signal Types
The other  types of s ignals (18 Frame PRBS, Framed PRBS, Unframed PRBS) are on ly 
generated when a f ixed signal of  that type is selected.

18 Frame PRBS fol lows the TETRA TDMA f rame structure and is s imi lar  to  T1 Type 7 (TCH/
7.2) ,  except that the TCH/7.2 signal (and the PRBS pattern)  extends to  frame 18,  not  just  
f rames 1 to  17;  the structure of  t imeslot 1 is therefore the same as the st ructure of the other 
three t imeslots,  each of which carr ies an independent  TCH/7.2 PRBS signal.   There is,  in 
ef fect,  no mult i - f rame st ructure of 18 frames, s ince the signal in each t imeslot  cont inues 
uninterrupted each TDMA frame of four t imeslots.   These TCH/7.2 PRBS signals are subject 
to scrambl ing, as with the T1 Signals.

Framed PRBS does not fol low the TETRA TDMA f rame structure and generates a cont inuous 
sequence of Normal Upl ink Bursts with Tra ining Sequence 1.  Each burst contains 432 bi ts of  
O.153 511-b i t  PRBS-9 data, and the PRBS sequence cont inues from one burst to the next .   
This s ignal is subject  to  scrambl ing, as with the T1 Signals.

Unframed PRBS does not fol low any burst or f rame structure and generates a cont inuous 
stream of modulat ing b i ts obtained direct ly f rom O.153 511-bi t  PRBS-9 data.  This signal is  
not subject to any scrambl ing.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Scrambling
With the except ion of  the Unframed PRBS signal,  al l  of  the signal types generated by the Test 
Set  are subject  to scrambl ing,  and are expected to be subject to de-scrambl ing when received by 
the base stat ion.  The base stat ion normal ly indicates the scrambl ing code that i t  expects the 
Test Set  to use by sett ing the values of the MCC, MNC and BCC parameters accordingly.

When the Test Set Base Stat ion Ident i ty Parameters are set to Update -  Automatic,  the Test Set 
automatical ly uses the correct scrambl ing sequence as indicated by the base stat ion.   Select 
Update -  Manual and set these values manual ly i f  the base stat ion does not  use these 
parameters to indicate i ts expected scrambl ing sequence, or i f  test ing a base stat ion receiver  
independent ly f rom i ts t ransmit ter or  i f  the transmit ter is  swi tched OFF.

Expected T1 Type
Sets the type of T1 Signal expected by the Test Set.   When Loopback or  a Type 7, 8,  9 or 10 
Loopback T1 Signal  is selected, the Test Set expects the base stat ion to re- transmit  the received 
signal for  BER measurement by the Test Set .

F ig.  8-6  TETRA BS T1 Expected T1 Type Drop-down Menu

The expected T1 Type direct ly controls the type of BER and/or  MER Rx measurements performed 
by the Test  Set in  the Rx Measurements T i le.   When the expected T1 Type is set to Type 7 
Loopback, Type 8 Loopback,  Type 9 Loopback or  Type 10 Loopback,  the Test  Set  expects the 
base stat ion to be in  a mode in which i t  re- transmits to the Test  Set PRBS data received on the 
corresponding upl ink T1 Channel Type.  The loopback data is a lways contained in a TCH/7.2 
signal,  regard less of the type of upl ink T1 Channel,  and the format for the loopback data is as 
def ined in  ETSI EN 300 394-1, Annex D, Clauses D.8.4.5 to D.8.4.8.   Rx Measurements are 
per formed by the Test Set according to the expected T1 Type.

I f  the base stat ion is not per forming loopback, or is t ransmit t ing a di f ferent type of  s ignal,  
these measurements wi l l  not be representat ive of  the base stat ion receiver performance.

When the Expected T1 Type is set  to TCH/7.2 PRBS, 18 Frame PRBS, Framed PRBS or  
Unframed PRBS, the Test Set may per form a BER measurement  on the signal t ransmit ted by the 
base stat ion.  However, such signals are l ikely to be autonomously t ransmit ted by the base 
stat ion, so any BER measurements made on these signals ref lect  the accuracy of the content  of  
the transmit ted signal  (Tx BER) rather  than being a measure of the base stat ion receiver 
per formance.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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When the expected T1 Type is set to  Loopback, the Test  Set  expects the base stat ion to be in a 
mode in  which the PRBS data is received on the same upl ink T1 Channel Type as which the Test  
Set  is current ly t ransmit t ing (7,  8,  9 or  10)  is re- transmit ted to the Test Set .   The Test Set does 
not have contro l  over  the types of signals that the base stat ion is generat ing or expect ing to 
receive.  However, the base stat ion can control  the Test Set,  i f  the Test Set  RF Gen T1 Type is 
set to Detected and the Test  Set Expected T1 Type is set to Loopback.  In this case, the base 
stat ion should be set up to  indicate ( in i ts t ransmit ted downl ink T1 Signal)  the type of T1 Signal 
i t  is expect ing to  receive ( in the up l ink T1 Signal generated by the Test Set) and to loopback the 
received data in the downl ink T1 Signal that  i t  t ransmi ts to the Test  Set.   The Test Set  then 
generates the requested T1 Signal Type and measures the BER/MER for  that  type automatical ly.

Detected
Displays the type of T1 Signal  detected by the Test Set ,  i .e. ,  the T1 Type indicated by the base 
stat ion in  i ts downl ink T1 Signal speci fy ing the type of up l ink T1 Signal that i t  is  expect ing the 
Test Set  to generate.   This f ie ld may be blank i f  the signal t ransmit ted by the base stat ion is 
something other than the T1 Test Signal def ined in  ETSI  EN 300 394-1.

Base Station ID:  MCC;  =;  MNC;  BCC
Displays the Base Stat ion Ident i ty information contained in the T1 Signal f rom the Base Stat ion.  
I f  the Test Set  Base Stat ion Ident i ty Update parameter is set to Automatic,  these displayed 
values also indicate the scrambl ing code used by the Test Set  for  de-scrambl ing downl ink signals 
received from the base stat ion and for scrambl ing upl ink signals generated by the Test  Set.   I f  
the Test Set  Base Stat ion Ident i ty Update parameter is set to Manual,  these displayed values 
indicate the values conta ined in the base stat ion T1 Signal,  which may be di f ferent f rom the 
values manual ly set in  the Test Set .   These f ie lds may be blank i f  the signal t ransmit ted by the 
base stat ion is something other  than the T1 Test  Signal def ined in ETSI EN 300 394-1.

[RF Gen]  Soft Key
Contro ls the status of the RF Signal Generator output .

[RF Offsets]  Soft  Key
Opens a soft  key sub-menu that  al lows user  to Include or Exclude def ined Analyzer or  Generator  
Offsets.   Offsets are def ined on the Offsets Conf igurat ion Ti le.

[Pre-Amp]  Soft Key
The 3900 is equipped with an in ternal  15 dB Broadband Ampl i f ier that  af fects the T/R Connector  
and ANT (Antenna) Connector .   When Pre-Amp is turned ON, the 3900 has a typical  no ise f igure 
of -9 dB leading to a noise f loor  leve l  of  approximately -14T0 dBm in  the Spectrum Analyzer 
(RBW = 300 Hz)  and approximate ly -126 dBm for the Inband Power Meter  ( IF = 6.25 kHz).   Use of 
the Pre-Amp feature dramatical ly increases the sensi t iv i ty o f the 3900. 

When Pre-Amp is used, special  at tent ion is required; i t  is a  broadband ampl i f ier and could 
lead to saturat ion or compression problems in the receiver chain i f  the signal  of  interest is 
very low,  but  a st rong out  of  band signal is  present.

[RF Out]  Soft  Key
Contro ls the rout ing of  the RF Output s ignal .   Selects e i ther  the GEN (Generator)  Connector or  T/
R Connector .

[RF In]  Soft Key
Contro ls the rout ing of the RF Input  s ignal .   Selects ei ther the T/R Connector or  the ANT 
(Antenna) Connector .
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Burst Ti le
The Burst  T i le provides a graphic representat ion of the TETRA signal in the se lected t imeslot.   When 
a TETRA signal is rece ived, a color-coded, hor izontal  band is generated from r ight to le f t  on the 
Burst T i le.   

The Timeslot  drop-down menu selects the t imeslot to be monitored.   Unframed PRBS does not 
contain protocol  t iming,  e l iminat ing the presence of numbered t imeslots.  When the Expected T1 Type 
is set  to Unframed PRBS, the Burst  Ti le  shows a quarter of  the data received instead of speci f ic  
Timeslots.  The funct ional i ty of  the Timeslot  drop-down menu changes to select which quarter of  data 
to display, and the f ie ld turns yel low to ind icate that i t  is not  appl icable to a Timeslot .

The Burst T i le is intended to provide an ind icat ion of the act iv i ty present in  the TETRA signal.   
Use Using Data Display Mode for a deta i led view of s ignal content.   When the Expected T1 Type 
is set to Unframed PRBS, the Test Set is unable to  detect t raining sequences in a TETRA signal.   
As a resul t ,  bursts are not  displayed on the Burst T i le,  Data Display T i le or Tx Measurements 
Ti le and the Burst f ie ld on al l  Tx Measurements T i le turns yel low for al l  select ions except PRBS.

Fig. 8-7  TETRA BS T1 -  Burst Ti le Measurements Ti le locat ion

The Burst T i le uses color-coding to represent  various burst  types present  in TETRA systems.  The 
color-coding al lows for quick ident i f icat ion of the information received across the signal .   Color-
coding is as fol lows based on selected TETRA system:

Represents a TS1 burst.  

Represents a TS2 burst.  

Represents a TSSYNC burst.   Only present in TETRA BS, BS T1 and DM.  

TETRA MS and MS T1:  Represents a TSEXT burst.   Appears as a complete bar when 
present .
TETRA BS and BS T1:  Represents a PRBS burst.   Appears as a complete bar  when 
present .
TETRA DM: Ind icates a Slave burst.   Occupies the bottom third of  bar  when present ;  top 
two thirds of  bar  represents the burst ’s t raining sequence.
Represents protocol  decode fai lure.   Occupies the bottom third of  bar  when present .    
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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 Fig . 8-7 and Fig. 8-8 provide examples of  TETRA signals that contains the fol lowing:

● Protocol  decode errors in red

● TSSYNC bursts in l ight  blue

● TS1 bursts in  dark blue

The Burst T i le can be se lected from the drop-down menu on the Measurements Ti les  as shown in   
Fig.  8-7, or  f rom the drop-down menu on the Control  T i le as shown in Fig.  8-8.

Fig . 8-8  TETRA BS T1 - Burst T i le Control  Ti le locat ion

Measurements Tiles
Measurement T i les d isplay the resul ts of  measurements of  the signals produced by the base stat ion 
under test.   Any two Measurement Ti les can be viewed when the d isplay is minimized,  they can a lso be 
maximized to ful l  screen display.   The Ti les are selected from the drop-down menu as shown in Fig.  8-9.

There are three types of Measurement  Ti les within the BS T1 Test Mode.  These are the Tx 
Measurements T i le,  the Rx Measurements Ti le  and the Modulat ion Accuracy Ti les .   The Osci l loscope 
and Channel Analyzer  funct ions are also accessed from this menu.  

Fig.  8-9  TETRA BS T1 - Measurements Ti le Menu
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Tx Measurements Ti le

Fig.  8-10  TETRA BS T1Tx Measurements Ti le -  Maximized View

The TETRA BS T1 Tx Measurements Ti le operates the same as the Tx Measurements Ti le  in the 
TETRA BS System .   Upper and Lower l imi ts are def ined on the Tx Measurements L imits 
Conf igurat ion Ti le.

When the base stat ion is t ransmit t ing a downl ink T1 Signal conforming to ETSI  EN 300 394-1,  bursts 
with Normal Training Sequence 2 (TS2) only occur when the base stat ion is per forming l inear izat ion.  
Synchronizat ion bursts may contain l inear izat ion act iv i ty,  and bursts with Normal Train ing Sequence 
1 (TS1) never contain l inear izat ion act iv i ty.   Therefore, Burst Type TS1 should be selected to always 
exclude l inear izat ion act iv i ty f rom Tx measurements,  or Burst  Type TS2 to only make measurements 
dur ing l inear izat ion act iv i ty.   When the base stat ion is t ransmit t ing something other  than the ETSI T1 
Signal,  th is relat ionship between burst  type and l inear izat ion act ivi ty cannot be guaranteed.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Rx Measurements Ti le
The Rx Measurements Ti le shows the resul ts o f the BER and MER tests per formed on signals 
received from the base stat ion under test.   Upper and Lower l imits are def ined on the Rx 
Measurement L imits Conf igurat ion Ti le.

Fig.  8-11  TETRA BS T1 Rx Measurements Ti le  -  Maximized View

Supported Signal Types
The table be low shows the signal types supported, the tests that  are run on each signal type, 
what is t ransmit ted by the base stat ion to the Test Set and the speci f ic measurements made.

PUEM Measurements
PUEM (Probabi l i ty o f Undetected Erroneous Measurement)  is a conformance type measurement  
that  tests the capabi l i ty o f the mobi le’s error  detect ion.  Messages that are returned to the Test 
Set  with one or  more bi ts in error should a lso ind icate message error  in the appropria te error 
f lag.  When the Test  Set receives a returned message conta ining bi t  er rors without the error  f lag 
being set,  th is counts as an Undetected Erroneous Message.

Expected T1 Type Tests Run Base Station Transmits Measurements 
Made

Type 7 Loopback  
 (TCH7.2)

TCH7.2 TCH7.2 Loopback BER

Type 8 Loopback  
(SCH/F)

SCH/F SCH/F Loopback + error f lag BER, MER, PUEM

Type 9 Loopback  
(STCH)

STCH STCH Loopback + error  f lag BER, MER, PUEM

Type 10 Loopback  
 (TCH2.4)

TCH2.4 TCH2.4 Loopback BER

TCH/7.2 PRBS TCH/7.2 TCH/7.2 PRBS BER
Type 18  
(18 Frame PRBS)

18 Frame 
PRBS

18 Frame PRBS BER

Framed PBRS Framed PBRS Framed PBRS BER

Unframed PBRS Unframed 
PBRS

Unframed PBRS BER
Subject  to  Export  Control ,  see Cover Page for  detai ls .

8-13



TETRA BS T1 System
Bar Graphs
A bar graph is included for each measurement.

Count of  Total  Bits
A numeric box disp lays the to tal  number of  b i ts analyzed for each measurement .

Count of  Errored Bits
A numeric box disp lays the to tal  number of errored bi ts ident i f ied for each measurement.

Sample Sizes
Set t ings boxes to al low sample sizes to be set  are provided for each measurement .

Sample Time
A numeric box disp lays the t ime required for  the selected number of  samples to accumulate.  
Sample Time is disp layed in  HH:MM:SS format.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Modulation Accuracy Ti les
The Modulat ion Accuracy Measurements provides graphical  resul t  of  measurements obtained from 
the π /4 DQPSK modulat ion used by the TETRA System.  Vector Error ,  Phase Error and Magnitude 
Error  T i les d isplay t ime vs value graphs.  Trajectory,  Conste l lat ion and Rotated Vector Ti les display 
I  vs Q maps.  TETRA BS T1 Modulat ion Accuracy Ti les funct ion in the same manner as those in the 
TETRA MS System.  Refer to the fo l lowing sect ions found in Chapter 5 , TETRA MS System , for  an 
operat ional descr ipt ion of  these t i les:

Vector Error Ti le

Phase Error  Ti le

Magnitude Error  Ti le

Tra jectory Ti le

Constel lat ion Ti le

Rotated Vector  Ti le

Fig.  8-12  TETRA BS T1 Vector Error  Ti le  -  Minimized View

Audio Ti le
The TETRA BS Audio Ti le funct ions in the same manner as the TETRA MS Audio Ti le .   Refer to the 
sect ion t i t led Audio Ti le in Chapter 5,  TETRA MS System  for  a descr ipt ion of this Ti le.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Chapter 9

TETRA DM System

Introduction
TETRA DM (Direct Mode) is an opt ional  TETRA system that  provides features for test ing TETRA Mobi le 
to Mobi le funct ional i ty.   The Test Set funct ions as the Master when a Cal l  Mobi le request is in i t ia ted 
from the Operat ions/Status Ti le.   When a cal l  is in i t iated by the Mobi le,  the mobi le operates as the 
Master .   When the system is operat ing in Quiet State, no act ions are performed ( i .e. ,  regist rat ion, group 
attachment or synchronizat ion) .

The TETRA DM System provides the fo l lowing test capabi l i t ies:

● Mobi le to mobi le tests.

● Transmit ter measurements (power,  modulat ion accuracy, f requency error).

● Graphica l  displays of modulat ion, t ra jectory,  constel lat ion and power readings.

● History log of  act iv i ty between mobi le and Test  Set.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA DM Display Layout
The Manual -  Ti led Display Mode provides a display screen div ided into  six sect ions.   Fig.  9-1 shows 
TETRA DM wi th Manual -  Ti led Display Mode selected and with the Ti les minimized.

Fig. 9-1  TETRA DM System Display -  Minimized Ti les

Each sect ion of the screen is used to display certain types of Ti les:

● Sect ion A always shows the RF Sett ings T i le.

● Sect ions B and C can be conf igured to display Measurements Ti les ,  the Protocol  History Ti le,  
the Osci l loscope and the Channel Analyzer.   T i les can be d isplayed simultaneously in 
Sect ions B and C.

● Sect ion D always d isplays the Operat ions/Status Ti le.

● The information bar  at  the bottom of the Ti le displays var ious t i t les and other in formation.

Fig.  9-1 shows the RF Sett ings T i le selected (Sect ion A).   The sof t  keys d isplayed are relevant to the 
RF Set t ings T i le.   The Informat ion bar  displays the System t i t le TETRA DM and indicates that  TETRA 
380-400 +12.5 Channel Plan has been selected. (refer  to sect ion t i t led Channel Plans for 
instruct ions on conf igur ing channel plans) .

Section D

Section B Section  C

Section A

Soft
Key
Area
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA DM Test Tile Descriptions
RF Sett ings Ti le

The parameters that are avai lable on the RF Sett ings T i le depend on whether or  not  a Channel Plan 
is selected on the Channel Plan Conf igurat ion Ti le.

Fig.  9-2  TETRA DM RF Sett ings T i le -  Channel  Plan Selected

Field/Soft Key Definit ions
Channel Number

Sets the frequency of the RF Analyzer  and the RF Generator (Gen/Ana Freq ) within  the Test Set 
to match the Channel f requency by speci fy ing a Channel Number when a Channel Plan is 
selected.   To set the Channel Frequency, enter the required Channel Number in the Channel 
sett ings box and press the ENTER Key.  The t ransmit  and receive frequency of the Test Set is 
shown in the Gen/Ana Freq  f ie ld.

Fig. 9-3  TETRA DM RF Sett ings Ti le  -  No Channel Plan Selected
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Gen/Ana Freq
Sets the Test  Set  t ransmit  and receive frequency.  The Channel Number  closest to the set 
f requency is displayed in the ad jacent = Chan. f ie ld.   Th is parameter is appl icable when No Plan 
is selected on the Channel Plan Conf igurat ion Ti le.

Uplink/Downlink
Selects an Upl ink or  Downl ink f requency band.  This toggle button is only v is ible when a Channel 
Plan is selected on the Channel  Plan Conf igurat ion T i le.

RF Gen Level
Sets the RF Generator  Level  to any value within  the range of  the Digi tal  Signal Generator .  

When RF Offset  values have been used to  compensate for gains or  losses in external  
equipment,  the RF Gen Levels indicate the power level  af ter the external  ampl i f ier  or  
at tenuator.

Expected Power Level
Speci f ies an expected power input level  for the Test  Set .   The RF Analyzer a t tenuators are set to 
the values required for this input level .   The range of values avai lable for select ion at any t ime 
depends on which RF input  connect ion is selected and the value of any RF input of fset  that is 
set.  When AGC (Automat ic Gain Control )  funct ion is ON the set Power Level is overr idden.

AGC (Automatic Gain Control)
Overr ides the Expected Power Level  sett ing when AGC is set  to  the ON state.  Wi th the AGC set 
to ON the Test Set opt imizes the gain of  the RF analyzer to give the best  reso lut ion to the 
measurements made to  the signal.

[RF Gen]  Soft Key
Contro ls the ON/OFF status of  the RF Signal Generator output.

[RF Offsets]  Soft  Key
Opens a soft  key sub-menu that  al lows user  to Include or Exclude def ined Analyzer or  Generator  
Offsets.   Offsets are def ined on the Offsets Conf igurat ion Ti le.

[Gen Offset] Soft Key
Enables/Disables def ined RF Generator  Of fsets.   This soft  key is accessed by pressing the [Gen 
Offset ]  Soft  Key.

[Ana Offset]  Soft  Key
Enables/Disables def ined AF Generator Of fsets.   This soft  key is accessed by pressing the [Gen 
Offset ]  Soft  Key.

[Pre-Amp]  Soft Key
The Test Set  is equipped with an internal 15 dB Broadband Ampl i f ier that  af fects the T/R 
Connector  and ANT (Antenna) Connector.   When Pre-Amp is turned ON, the 3900 has a typical  
noise f igure of  -9  dB leading to  a noise f loor level  of  approximately -140 dBm in  the Spectrum 
Analyzer (RBW = 300 Hz)  and approximately -126 dBm for  the Inband Power Meter ( IF = 6.25 
kHz).   Use of the Pre-Amp feature dramat ical ly increases the sensi t iv i ty of  the 3900.  

Pre-Amp is a broadband ampl i f ier .   I t ’s use could lead to saturat ion or compression problems 
in the receiver  chain i f  the signal o f interest  is very low when a st rong out of  band signal is 
present.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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[RF Out]  Soft  Key
Contro ls the rout ing of the RF Output s ignal to GEN (Generator)  Connector or T/R Connector.

[RF In]  Soft Key
Contro ls the rout ing of the RF Input  s ignal  to T/R Connector or ANT (Antenna) Connector.

Burst Ti le
The Burst T i le provides a graphic representat ion of the TETRA signal in the act ive t imeslot.   The 
data displayed on the TETRA DM Burst T i le is dependent on which t imeslots contain  data.  By 
defaul t ,  the TETRA DM Burst T i le d isplays t imeslot one, so long as i t  contains information.   I f  
t imeslot  one is empty, the TETRA DM Burst  Ti le displays t imeslot three i f  i t  contains any data.  I f  
t imeslot  one and three contain data, t imeslot one is displayed.

The Burst T i le is intended to provide an ind icat ion of the act iv i ty present in  the TETRA signal.   
Use Using Data Display Mode for a detai led view of s ignal content.

Fig. 9-4  TETRA DM  -  Measurement  Ti le locat ion

The Burst T i le uses color-coding to represent  various burst  types present  in TETRA systems.  The 
color-coding al lows for quick ident i f icat ion of the information received across the signal .   Color-

coding is as fol lows based on selected TETRA system:

Represents a TS1 burst.  

Represents a TS2 burst.  

Represents a TSSYNC burst.   Only present in TETRA BS, BS T1 and DM.  

TETRA MS and MS T1:  Represents a TSEXT burst.   Appears as a complete bar when 
present .
TETRA BS and BS T1:  Represents a PRBS burst.   Appears as a complete bar  when 
present .
TETRA DM: Ind icates a Slave burst.   Occupies the bottom third of  bar  when present ;  top 
two thirds of  bar  represents the burst ’s t raining sequence.
Represents protocol  decode fai lure.   Occupies the bottom third of  bar  when present .   
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Fig.  9-4 and Fig.  9-5 provide examples of  a TETRA signal that  contains the fo l lowing:

● TS1 bursts shown in dark blue

● TSSYNC bursts shown in l ight blue

The  can be selected f rom the drop-down menu on the Measurements Ti les as shown in  
Fig.  9-4, or  f rom the drop-down menu on the RF Sett ings Ti le as shown in as shown in Fig.  9-5.

Fig.  9-5  TETRA DM  -  RF Set t ings Ti le locat ion

Measurements Tiles
Measurements T i les display the resul ts of  measurements of  the signals produced by the mobi le under 
test .   Any two Measurement T i les can be viewed when the display is min imized; they can also be 
maximized to ful l  screen d isplay. 

Tx Measurements Ti le
The Tx Measurements T i le shows the resul ts of  measurements made to the signal rece ived f rom the 
mobi le under test.   Upper and Lower l imits are def ined on the Tx Measurements Limits Conf igurat ion 
Ti le .

F ig.  9-6  TETRA DM Tx Measurements Ti le -  Maximized View
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Field/Soft Key Definit ions
Results  Display
The resul ts of  the measurements are shown numerical ly and as bar graphs when Ti le is maximized.

The results of  measurements are presented as di f ferent cr i ter ia for d i f ferent  tests,  to give the most 
appropria te measurements.  The resul ts are obtained by making measurements on al l  of  the symbols 
over the range of the number of samples (bursts) speci f ied for  the test.   These cr i ter ia are l isted 
below.

Burst
The Burst menu selects the Burst types t ransmit ted by the mobi le.   Master,  Normal,  Sync and 
Ini t ia l  burst  types are transmi t ted by the mobi le when i t  is operat ing as the Master .   Slave burst 
type is t ransmit ted by the mobi le when i t  is operat ing as the Slave.

Power
The Power Measurement shows the average power dur ing the measured burst.   This 
measurement is taken over  the usable part  of  the burst  measured at the symbol points through a 
TETRA f i l ter .   Avai lable uni ts of  measurement are dBm or  W.

Burst Timing
The Burst T iming, or f rame al ignment measurement ,  shows the measured symbol t iming of  the 
mobi le’s Slave bursts.   Burst  T iming is only appl icable to  Slave bursts.   “Not Appl icable”  is 
displayed in this T i le area for al l  other  burst  types. 

Vector Errors
The Vector  Error  Measurements show the vector  error of  the received symbols with respect to  the 
ideal symbol po ints for the burst .   These measurements are taken over  the usable par t  o f  the 
burst ,  measured at the symbol  points through a TETRA f i l ter.   The measurements are expressed 
as a percentage of the mean ampl i tude.

Vector Peak
The Vector Peak measurement  is the vector error of  the symbol  wi th the highest error.

Vector RMS
The Vector RMS measurement is the root  mean squared of  al l  the symbols.

Residual  Carr ier
The Residual Carr ier  measurement is the mean residual carr ier  magni tude.

Freq Error
The Freq Error measurement shows the di f ference between the f requency of the received signal 
and the analyzer frequency of the Test Set.   Th is measurement is taken over  the usable par t  of  
the burst  measured at  the symbol points through a TETRA f i l ter .

avg Average value of al l  of  the samples measured.

max Maximum value of the burst  that produced the h ighest resul t  f rom the number of 
samples measured.

min Minimum value of the burst  that  produced the lowest  resul t  f rom the number of  
samples measured.

w/c Worst Case value of the burst  that produced the lowest  or  highest resul t  f rom the 
number of samples measured.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Power Profi le Ti les
TETRA DM provides three di f ferent measurement  t i les for  examining the resul ts of  power 
measurements.  Power measurements are calculated by measuring the power of each burst through 
a TETRA f i l ter a t the symbol point over the usable part  of  the burst .   The Power Prof i le Ful l  and 
Prof i le  Ramps Ti les provide average,  maximum and minimum measurement resul ts.   The average 
reading shows the power measurement  taken over  a def ined number of  bursts.

Due to the high dynamic range requirements of  this part icular  test ,  set the Expected Power Level  
f ie ld  on the RF Set t ings Ti le to the mobi le’s t ransmit  power level  and turn AGC (Automat ic Gain 
Contro l)  ON.

Profi le Full  Ti le
The Prof i le Ful l  Ti le shows in graphic form, the prof i le  of  the signal bursts that  make up the 
signal f rom a TETRA Mobi le.   The ramp-up, middle and ramp-down of the burst  are shown, with a 
prof i le mask def ining the acceptable signal levels over the burst  per iod.   The power prof i le  of  
In i t ia l  bursts is only displayed on the Prof i le Ini t ia l  Ti le.

F ig.  9-7  TETRA DM Power Prof i le Ful l  Ti le -  Maximized View

Field Definit ions
Graph Axes

The X axis is cal ibrated in  Symbol  Points over  the Ramp Up and Ramp down periods and the Y 
axis is cal ibrated in dBc.

Power Measurement
The displayed mask l imits,  which are the Pass/Fai l  cr i ter ia for the Power Prof i le Measurement,  
are conf igured on the Tx Measurements Limits Conf igurat ion Ti le.   I f  these l imits are set to 
Disabled, the mask is not disp layed and the prof i le  Pass/Fai l  assessment is not  per formed.

Burst Power Results
These resul ts o f the Tx Measurements shown on the Prof i le  Ful l  Ti le are ident ica l  to the readings 
on the Tx Measurements T i le.

Units
Toggle but ton al lows user  to select dBm or W as uni t  o f  measurement  for  display f ie lds.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Top Ref
Sets the top of scale of  the Y axis.

dB/div
Sets the span of the sect ions a long the Y axis.

Over n Bursts
The Over n  Bursts set t ing affects the displayed Power Prof i le,  Pass/Fai l  assessment and Burst 
Power measurement.   The Power Prof i le  is averaged over  the Number of  Bursts speci f ied, which 
smooths out the noise, reducing the peak level  of  the power prof i le  dur ing the per iods when the 
mobi le’s t ransmit ter is inact ive.  I f  a str ingent  level  for  the Low dBc l imit  is speci f ied,  e.g.  -
70 dBc, i t  may be necessary to average the prof i le over a large number of  bursts,  e.g.  200,  to 
produce a fair  assessment  of  the performance of the mobi le t ransmit ter  under test.

Profi le Ramps Ti le
The Prof i le Ramps Ti le shows a graphic form of the prof i le of  the Rise and Fal l  Ramps of the 
signal bursts from a TETRA Mobi le.   The prof i le mask def ines the acceptable signal levels over 
the r ise and fal l  per iods.   The power prof i le of  Ini t ia l  bursts is only displayed on the Prof i le  Ini t ia l  
Ti le .

F ig.  9-8  TETRA DM Power Prof i le Ramps Ti le -  Maximized View

Field Definit ions
Burst  Power Results

Maximize the Prof i le Ramps Ti le to view the resul ts of  the Tx Burst Power measurements.

[Accumulate] Soft Key
When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Profi le Init ia l  Ti le
The Power Ini t ia l  T i le displays Ini t ia l  burst  measurement data.  The graph’s hor izontal  scale 
var ies accord ing to the length of the transmission from the mobi le.   When upper and/or lower 
l imits have been set and enabled ( refer to Tx Measurements Limi ts Conf igurat ion Ti le)  for Power 
measurements, a Pass/Fai l  indicator  appears when measurements are outside of the set  l imits.

Fig . 9-9  TETRA DM Power Prof i le  Ini t ia l  T i le -  Maximized View

Power Measurement
The average power measurements over the usefule part  of  the burst  is shown in the avg box.

Horizontal Axis Zoom Control
The Hor izonta l  Axis Zoom Control  drop-down menu located at the bot tom lef t  of  the T i le selects 
the length of  hor izontal  axis that is displayed.  Select ing x1 displays the ent i re hor izontal  axis;  
select ing x2 displays hal f  o f  the hor izontal  axis.

This menu is l inked to the Expand and Contract Hor izonta l  soft  keys.  When the Expand/Contract 
soft  keys are used to adjust  the hor izontal  axis,  the va lue in  the Horizontal  Axis Zoom Contro l  
f ie ld  is updated accord ingly.

Horizontal Scroll  Bar
The Hor izonta l  Scrol l  bar al lows user  to  scan le f t  and r ight  along the length of  the hor izontal  
axis.

[Horizontal]  Soft Key
Sof t key opens a soft  key sub-menu that  al lows user to adjust hor izontal  axis and posi t ion of 
graph display.

[Accumulate] Soft Key
When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Profi le Frame Tile
The Prof i le Frame Ti le shows a graphic form of the power prof i le of  the inact ive and act ive slots 
of a TETRA f rame.   Whereas the Prof i le Ramps Ti le  shows a prof i le of  the Rise and Fal l  Ramps 
of a single burst ,  the Power Frame Ti le shows a prof i le mask of the signal levels over an ent i re 
TETRA frame.

Fig. 9-10  TETRA DM Power Prof i le Frame Ti le -  Maximized View

Field/Soft Key Definit ions
Horizontal Axis Zoom Control

The Hor izonta l  Axis Zoom Control  drop-down menu located at the bot tom lef t  of  the T i le selects 
the length of  hor izontal  axis that is displayed.  Select ing x1 displays the ent i re hor izontal  axis;  
select ing x2 displays hal f  o f  the hor izontal  axis.

This menu is l inked to the Expand and Contract Hor izonta l  soft  keys.  When the Expand/Contract 
soft  keys are used to adjust  the hor izontal  axis,  the va lue in  the Horizontal  Axis Zoom Contro l  
f ie ld  is updated accord ingly.

Horizontal Scroll  Bar
The Hor izonta l  Scrol l  bar al lows user  to  scan le f t  and r ight  along the length of  the hor izontal  
axis.

[Horizontal]  Soft Key
Accesses a sub-menu of soft  keys that  ad just the signal 's hor izontal  posi t ion on the d isplay f ie ld .

[Accumulate] Soft Key
When [Accumulate]  is ON, the t race is not  c leared at  the end of each sweep,  showing each 
subsequent t race on the disp lay.  The accumulat ion cont inues unt i l  the [Accumulate]  soft  key is 
turned OFF.  OFF clears the accumulated traces and resumes display of a  single  trace.

[Repeat/Single] Soft Key
When [Repeat]  is selected the t race runs repeatedly.   When [Single] is se lected,  a single t race is 
selected.  The [Repeat]  and [Single]  soft  keys def ine the t race display averaging calculat ions.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Modulation Accuracy Tiles
Vector Error Ti le

The Test Set displays the vector error  for  each symbol po int  for an ent i re burst .   A l l  of  the vector  
errors across a burst are analyzed to produce the RMS and Peak Vector Error readings for the 
burst .

Fig.  9-11  TETRA DM Vector Error Ti le -  Maximized View

Phase Error Ti le
Phase Error  is the amount by which the signal leads or lags f rom the ideal signal.   The reading is 
expressed as a posi t ive (ant i -c lockwise movement) or negat ive (clockwise movement)  angle.  
The Phase Error  Ti le disp lays the phase error  for each symbol for  an ent i re burst ,  exclud ing any 
magnitude error  that may be present .   Large var iat ions at the start  of  the burst  may indicate 
osci l lator sett l ing problems.  Variat ions dur ing the burst  may be due to osci l lator contro l  issues.

Fig. 9-12  TETRA DM Phase Error  Ti le  -  Maximized View
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Magnitude Error Ti le
Magnitude Error  is the amount by which the signal d i f fers from the magni tude of  the ideal s ignal.   
The value is expressed as a posi t ive or negat ive percentage of the magnitude of  the ideal  s ignal.   
The Magnitude Error T i le d isplays the magni tude error for  each symbol for a whole burst,  
excluding any phase error that may be present .   Increases in magnitude error  over  t ime may 
indicate power supply problems.  Errors at the start  or  end of a burst may indicate ramp-up or 
ramp-down problems.

Fig.  9-13  TETRA DM Magnitude Error Ti le -  Maximized View

Trajectory Ti le
The Tra jectory Ti le disp lays the actual  carr ier t ransi t ions (phase and ampl i tude)  dur ing the burst  
and the power deviat ions and the target ing onto the symbol  po ints.   Compression of  the carr ier is 
indicated by compressed outer loops.  Incorrect  f i l ter ing is indicated by a signal spread at the 
constel lat ion points.

Fig.  9-14  TETRA DM Trajectory Ti le -  Maximized View
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Constel lat ion Ti le
The Constel lat ion T i le shows the spread of symbol points for a burst  and gives a visual  
representat ion of whether  the deviat ions are phase or  magni tude related.  Limit  c i rc les may be 
displayed as shown in this example.  The conste l la t ion point  c irc le  is pushed into an oval when 
an I /Q imbalance is present.

F ig.  9-15  TETRA DM Conste l lat ion Ti le -  Maximized View

Rotated Vector Ti le
The Rotated Vector Ti le is based on the Conste l lat ion Ti le.   The eight segments present on the 
Constel lat ion Ti le are rotated so that the ideal vectors overlay each other,  displaying a larger 
representat ion.  Once again a l imit  c i rc le may be displayed.  The spread of  values along the uni t  
c i rc le  l ine indicates Phase problems.   The spread of  values hor izontal ly indicates Magnitude 
problems.

Fig. 9-16  TETRA DM Rotate Vector Ti le -  Accumulate ON
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Protocol History Ti le
The Protocol History Ti le records al l  information displayed in the Operat ions/Status Ti le.   This 
information is useful  when mult ip le operat ions have produced information that  has appeared and 
been overwr i t ten.  The Protocol History Ti le records the Operat ions/Status Ti le  in formation when 
the Ti le is not  selected. 

F ig.  9-17  TETRA DM Protocol History Ti le -  Maximized View

Soft Key Definit ions
[Clear History] Soft Key 

Clears the information already recorded in the protocol history.   I f  [Clear Mode] is set to Auto,  
the information already recorded by the Test Set  is c leared automat ical ly when [Reset to Quiet]  
is pressed on the Operat ion/Status T i le.   

[Save As] Soft Key
Saves a text f i le to the Test  Set ’s hard dr ive that  can be exported via the Uti l i t ies F i le 
Management feature.

[Timing] Soft Key
Timestamp information is shown in the maximized view of  the Protocol  History Ti le.   The 
t imestamp can display rea l  t ime (T iming = ABSOLUTE) or the t ime relat ive to the f i rst  entry in the 
history (Timing = ELAPSED).   I f  the real  t ime shown is incorrect ,  press the UTILS key to access 
the Test Set ’s hardware sett ings and make the necessary adjustments.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Operat ions/Status Ti le
The Operat ion/Status Ti le provides operat ion for cal l  p lacing and message sending funct ions.   
The Ti le is Protocol  State dependent,  wi th  the soft  keys provided to make cal ls,  select cal l  types 
and other  funct ions.

Fig. 9-18  TETRA DM Operat ions/Status Ti le -  Min imized View

This Ti le shows the state of the Test Set in relat ion to a mobi le under test.   The in format ion 
shown is:

● Current state of the channel (e.g.  Quiet  Channel,  MS Occupat ion,  MS Reservat ion, TS 
Occupat ion).

● Most recent  event  (e.g.  Test Set  cease t ransmission, MO cal l  setup complete, Cal l  Timed 
out) .

● The Operat ions/Status Ti le  displays deta i ls and status of the current or latest cal l .

● Status Messages are displayed on the Operat ions/Status Ti le in the Current Events box and 
in the Miscel laneous message area.  The messages that  are displayed in these areas are 
descr ibed in  deta i l  in Chapter  5,  TETRA MS System , in the sect ion t i t led Status and Short  
Data (SDS) Messages.

TETRA DM supports SDS operat ion as descr ibed in  Chapter  5,  TETRA MS System .

Field/Soft Key Definit ions
Mode, Events and Messages

The Operat ions/Status Ti le  shows the current  TETRA Test Mode of the Test Set,  the current  
act ion and SDS Messages and information.

[Call  Mobile]  Soft Key
Opens a sof t  key sub-menu that al lows user  to in i t iate a cal l  to the mobi le .   Cal l  types are Group,  
Pr ivate,  Emergency and Open Group Cal l .

[Reset To Quiet]  Soft  Key
Clears Test  Set f rom any current act ions and resets Test Set to id le mode in  which i t  is ready to 
receive a new signal.

[Send Message]  Soft  Key
Opens a sof t  key sub-menu that a l lows user to send a Status Message or an SDS message to the 
mobi le.   This feature is st i l l  under development .   Enhancements are planned for  future releases.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA DM Configuration Ti les
Channel Plan Configurat ion Ti le

TETRA DM uses non-al located RF Carr iers,  referred to as DM Channels,  to al low val id users to 
access an upl ink or downl ink DM Channel  at  any t ime.  TETRA DM protocol uses group and 
individual addresses as a means of control l ing the use of  the DM channel .   TETRA DM protocol does 
not speci fy Channel Plans in the same manner as TETRA MS speci f icat ions; TETRA DM mobi les are 
typical ly conf igured to operate using Channel Plans that are based on TETRA MS parameters.   The 
Channel Plan Configurat ion Ti le  al lows users to select  the desired Channel Plan or  to  def ine a 
Channel Plan.

Fig.  9-19  TETRA DM Channel Plan Conf igurat ion Ti le
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Test Set Parameters Configuration Ti le

Fig.  9-20  TETRA DM Test Set  Parameters Conf igurat ion Ti le

Test Set  Short Subscriber Identity (SSI)
The Short  Subscr iber Ident i ty is used by the mobi le  to make cal ls or send messages to the Test 
Set .   Registra t ion does not occur  between the Test  Set and mobi le  dur ing DM operat ion so the 
SSI must  be entered manual ly.

Test Set MNI
Mobile Country Code (MCC)

Sets the MCC sent to  the mobi le in the Broadcast Synchronizat ion Informat ion.  The MCC 
Text drop-down menu selects an MCC by name i f  the MCC is known.   Range is 0 to 999 
(decimal).

Mobile Network Code (MNC)
Sets the MNC sent to the mobi le in the Broadcast  Synchronizat ion Information.   Range is 0 to 
16383 (decimal).

Power Parameters
Test Set Power Class

Sets the Test  Set ’s Power Class so that  the mobi le  can determine the maximum power leve l  
expected from the Test  Set.

Sets the Power Class to  the maximum power level  expected to be received.

Mobile Power Control
When the Test Set is act ing as the Master,  the Power Control  f lag determines whether or  not 
the Test Set  al lows the mobi le,  which is act ing as the Slave,  to  control  power. 

The power contro l  f lag is present  in the fol lowing message types:

DM - RESERVED
DM - SETUP

DM - SETUP PRES
DM - CONNECT ACK
DM - OCCUPIED
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Mobile Parameters Configurat ion Ti le
The Mobi le Parameters Ti le  al lows changes to be made to the mobi le  rad io’s MNI, SSI,  GSSI and 
Power Class.  User  can se lect Use Reported , which def ines the values according to the informat ion 
provided by the mobi le under test ,  or  user  can select Use Fixed  to  enter speci f ic va lues.  

Fig.  9-21  TETRA DM Mobi le Parameters Configurat ion Ti le

Field Definit ions
Use Fixed

To use a manual ly entered value, se lect Use Fixed and enter the desired values in the data 
f ie lds.

Use Reported
When Use Reported is se lected the Test Set  must receive a mobi le or iginated cal l  in order  to 
acquire the values used when the Test  Set  places a cal l .   I f  Use Reported is selected and the 
Test Set  has not received a mobi le or iginated ca l l ,  the Test Set uses the last  Use Fixed values.

Mobile Network Identity (MNI)
Mobile Country Code (MCC)

Sets the MCC sent to the mobi le .   The MCC Text drop-down menu selects an MCC by name i f  
the MCC is known.   Range is 0 to 999 (decimal) .

Mobile Network Code (MNC)
Sets the MNC sent to the mobi le in the Broadcast  Synchronizat ion Information.   Range is 0 to 
16383 (decimal).

Short  Subscriber Identity (SSI)
The Short  Subscr iber Ident i ty is used by the Test  Set to make ca l ls or  send messages to the 
mobi le.   When Use Reported  is se lected,  the value is automatica l ly updated when the Test  Set  
receives a ca l l  f rom the mobi le.   

Group Short Subscriber Identity (GSSI)
The Group Short  Subscr iber  Ident i ty is used by the Test Set  to make a group ca l l  or send a group 
addressed message to the mobi le.   I f  the mobi le has ini t ia ted a cal l  to a  group, the group is 
indicated as the reported value when Use Reported  is selected;  otherwise the last  Use Fixed 
values are used.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Power Class
The Power Class of the mobi le is used by the Test  Set  to  determine the maximum power level  
expected from the mobi le .   The Power Class of the mobi le is used to indicate the accuracy of the 
Test Set ’s est imat ion of the mobi le power level  displayed.  When Tx Measurement  Limits are 
enabled, the Power Class decides the Pass/Fai l  l imits for  the Tx Power measurement and bar  
graph.

Call  Types Configurat ion Ti le
The Cal l  Types Configurat ion Ti le  def ines parameters for the se lected Cal l  Type.   A Cal l  Type is 
selected from the Cal l  Type drop-down menu, which displays the associated Ti le.   Each Cal l  Type 
opens a speci f ic display Ti le.  

Parameters can be conf igured for each cal l  type:  some  parameters for  some  cal l  types are pre-
conf igured.   Parameters that  can be edi ted are displayed in a  numer ic ent ry box or a drop-down 
select ion box as appropr iate.   

Not  al l  combinat ions of cal l  type opt ions are val id .   I f  an inval id combinat ion is selected the cal l  
may fa i l .

Fig.  9-22  TETRA DM Cal l  Types Conf igurat ion T i le

The fol lowing tables show the parameters for each cal l  type,  wi th the defaul t  values and avai lable  
ranges, or pre-conf igured va lues where appropr iate.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Call  Type Parameters
Group Call

Private Call

Emergency Call

Open Group

Parameter Defaults or 
Pre-configured Value

Range

Group/Individual Group Cal l Pre-def ined value
Presence Not Checked Pre-def ined value

Prior i ty 0 = Normal 0 = Normal,  1 = High,  
2 = Pre-emptive,  3 = Emergency

Cal l ing Party SSI 742200 (Test  Set) 00000000 to 16777215
Cal l ing Party TPNI Not Included Included,  Not Included
Network -- Pre-def ined (none)

Parameter Defaults or 
Pre-configured Value

Range

Group/Individual Individual Cal l Pre-def ined value
Presence Not  Checked Not Checked
Prior i ty 0 = Normal 0 = Normal,  1 = High,  

2 = Pre-emptive,  3 = Emergency
Cal l ing Party SSI 742200 (Test Set) 00000000 to 16777215

Cal l ing Party TPNI Not  Included Included,  Not Included
Network -- Pre-def ined (none)

Parameter Defaults or 
Pre-configured Value

Range

Group/Individual Group Cal l Group/Individual Cal l

Presence Not Checked Group Cal l :   Pre-def ined to Not Checked

Individual Cal l :   Set to Checked, Not 
Checked

Pr ior i ty Emergency Pre-def ined va lue
Cal l ing Party SSI 742200 (Test Set) 00000000 to 16777215

Cal l ing Party TPNI Not Included Included, Not Included
Network -- Pre-def ined va lue

Parameter Defaults Range
Group/Individual Group Cal l Pre-def ined va lue

Presence Not Checked Pre-def ined va lue
Pr ior i ty 0 = Normal 0 = Normal,  3  = Emergency
Cal l ing Party SSI 16777186 (PABX gateway) 00000000 to 16777215

Cal l ing Party TPNI Not Included Not  Included, Included
Network Mobi le  MCC-MNC Mobi le MCC-MNC, Open Channel
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Call  Timers Configurat ion Ti le
Cal l  Timers parameters are set  f rom the Cal l  T imers Conf igurat ion Ti le.   These parameters contro l  
Test Set  behavior dur ing a ca l l .   

Fig . 9-23  TETRA DM Cal l  Timers Conf igurat ion Ti le

Field Definit ions
Test Set Transmit Mode

Test Set  Transmit  Mode al lows users to select the Test Set behavior  on a simplex cal l  when the 
mobi le is not  t ransmit t ing.

None
The Test Set  does not automat ical ly s imulate another user t ransmit t ing when the mobi le  
under test is not t ransmi t t ing.  Press the PTT but ton on the mobi le at any t ime to  request 
t ransmission or the user can manual ly s imulate another user transmit t ing.  Group cal ls are 
subject  to the Test Set  Reservat ion Time  sett ing.

Timed  Mode
When the PTT but ton of  the mobi le under test  is released, the Test  Set  waits for  the Test Set 
Quiet Time  per iod.  During the Test Set  Quiet  Time  per iod,  the mobi le’s PTT but ton may be 
pressed again to  request permission to transmi t ,  which the Test Set  always grants.   I f  the 
mobi le’s PTT but ton is not  pressed, the Test Set s imulates another user talk ing for  the Test  
Set  Transmit  Time  per iod, af ter which i t  reverts to  Quiet Mode.  During Quiet Mode the 
mobi le’s PTT but ton may be pressed again to request t ransmission.   In a group cal l ,  the 
maximum durat ion of  Quiet Mode is determined by the Test  Set Reservat ion Time  per iod.  
When the Test  Set  Reservat ion Time  expires, the Test Set automatical ly c lears down a group 
cal l .   Timed is the defaul t  Transmit  Mode.  

Continuous  Mode
When the PTT but ton of  the mobi le under test is  released, the Test Set immediately s imulates 
another user talk ing for  an indef ini te length of  t ime unt i l  the [Test  Set Transmit  Cease] soft  
key is pressed.   Depending on the mobi le ,  i t  may be possible  to interrupt the other user and 
request to transmit  by pressing the mobi le’s PTT button again.  Timer values do not apply 
when Cont inuous Mode is selected.   To keep the mobi le receiver  open in a simplex cal l ,  
select Cont inuous Mode as the Test Transmit  Mode or  select None and manual ly control  Test 
Set  t ransmission.

Test Set Quiet Time
Def ines the per iod for  which the Test Set waits af ter the mobi le’s PTT button is released before 
simulat ing another  user  talk ing in  Timed  Mode.  Range is 0  to 30 s.   Defaul t  set t ing is 2 s.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Test Set Transmit Time
Def ines the per iod for which the Test Set  simulates another  user talking in Timed  Mode.  Range 
is 1 to 30 s.   Defaul t  sett ing is 2 s.

Test Set  Reservat ion Time
Def ines the per iod fol lowing the end of Test Set t ransmission.  At the end of Test Set  
t ransmission, i f  the mobi le does not  send a change over  request the cal l  is c leared down.  The 
Reservat ion Time is entered as the number of f rames, which are rounded to the nearest mult ip le 
of  6.   Range is 0 to 378.

Talkback Buffer Time
When the mobi le is t ransmit t ing, the incoming speech is recorded in the Talkback Buffer.   The 
contents of  the Talkback Buffer  are replayed for  subsequent t ransmission from the Test  Set to 
the mobi le.   Range is 1 to 30 s.

When set to 2  s,  the last 2 s o f incoming speech are recorded and replayed repeatedly dur ing the 
simplex Test Set t ransmission.

Messages Configurat ion Ti le
The Messages Conf igurat ion Ti le is conf igured to meet the requirements of the message type to  be 
used for test ing.  The Message Type drop-down menu se lects the message type.  TETRA DM 
supports Status Messages,  SDS Type 1, 2 and 3 Messages and SDS Type 4 Messages.  Refer to 
Chapter  5,  Common TETRA Conf igurat ion T i les,  for  a more detai led descr ipt ion of the Messages 
Configurat ion Ti le.

Status Message Ti le
A Mobi le Or iginated Status Messages has the fo l lowing character ist ics:

● 16-bi t  number with pre-def ined meaning.

● Message is addressed to an individual TETRA user or a group of  TETRA users.

A Mobi le Terminated Status Message has the fol lowing character ist ics:

● 16-bi t  number with pre-def ined meaning.

● Message is addressed to an individual TETRA user or a group of  TETRA users

Fig. 9-24  TETRA DM Status Message Configurat ion Ti le
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA DM System
Mobile Originated Short Data (SDS) Message
A Mobi le Or iginated Short  Data Messages has the fol lowing character ist ics:

● Type 1: 16-bi t  number

● Type 2: 32-bi t  number

● Type 3: 64-bi t  number

● Type 4: var iable  length Text Message or  other SDS-TL appl icat ion

● Message is addressed to an individual TETRA user or a group of  TETRA users

TETRA DM supports SDS Type 1,  2 and 3 messages and four types of  SDS Type 4 messages.   
The abi l i ty to receive SDS message types depends on the capabi l i t ies and conf igurat ion of the 
mobi le under test .

SDS Type 1,  2 & 3

Fig.  9-25  TETRA DM - SDS Type 1, 2 &3 Message Ti le

Mobi le Terminate Short  Data Message Types have the fol lowing character ist ics:

● Type 1: 16-bi t  number

● Type 2: 32-bi t  number

● Type 3: 64-bi t  number

Message is addressed to an individual TETRA user or a group of  TETRA users
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA DM System
SDS Type 4 -  SDS -  TL Text Message
A Mobi le Terminated Short  Data Message has the fol lowing character ist ics:

● Var iable length text message.

● SDS-TL header ident i f ies message content .

● SDS-TL del ivery reports may be requested.

● Message is addressed to an individual TETRA user or a group of  TETRA users.

Fig. 9-26  TETRA DM - SDS Type 4 -  TL Text

SDS Type 4 Messages are of  var iable length and use the SDS Transport  Layer  (SDS-TL) protocol  
to ident i fy their  content and request del ivery reports.   A l l  SDS Type 4 Messages should contain 
at least a minimal 8-b i t  Protocol ident i f ier as speci f ied in ETSI  EN 300 392-2 Clause 29.

The Test Set  provides a minimal s ingle l ine display of  the form SDS Msg: Type 4 (xxx) xxxxxx 
when any SDS type 4 Message is received.  Select the yel low envelope icon to d isplay the ful l  
message content.   SDS Message types are descr ibed in deta i l  in Chapter 5,  TETRA MS System , 
in the sect ion t i t led Status and Short  Data (SDS) Messages.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA DM System
SDS Type 4 -  Simple Text Message

Fig. 9-27  TETRA DM -  SDS Type 4 -  Simple Text

A Mobi le  Terminated Short  Data Message Type 4 -  Simple Text Message type has the fol lowing 
character ist ics:

● Var iable length text message.

● SDS-TL header ident i f ies message content .

● SDS-TL del ivery reports may not  be requested.

SDS Type 4 -  Hex Message

Fig. 9-28  TETRA DM - SDS Type 4 -  Hex Message

A Mobi le  Terminated Short  Data (SDS) Message Type 4 -  Hex Message has the fol lowing 
character ist ics:

● Var iable length user  appl icat ion data.

● SDS-TL header not  sent -  include in message data i f  required or use SDS-TL other.

● SDS-TL del ivery reports not requested -  include request  in message data i f  required or  
use SDS-TL other.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA DM System
SDS Type 4 -  Other SDS-TL

Fig. 9-29  TETRA DM - SDS Type 4 -  Other SDS-TL

A Mobi le Terminated Short  Data Message Type 4 has the fol lowing character ist ics:

● Var iable length user  appl icat ion data.

● SDS-TL Header ident i f ier message contro l .

● SDS-TL Header del ivery reports may be requested.

● Message is addressed to an individual TETRA user or a group of  TETRA users.
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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TETRA DM System
Tx Measurements Limits Configuration Ti le
The Tx Measurements Ti le def ines Pass/Fai l  l imits that  are appl ied to measurements on the Tx 
Measurements T i le,  Modulat ion Accuracy T i les and Power Prof i le T i les .   The l imits shown on the Tx 
Measurement bar graphs are also obtained from the Tx Measurements Limi ts set t ings.

The Ti le for each burst type is opened by select ing the desired burst  type from the Burst drop-down 
menu.  F ig.  9-30 shows the Conf igurat ion Ti le  with Master burst  type selected.  The l imits appl icable 
to each burst type are set independent ly.   The Toggle Buttons Enable and Disable individual 
parameters or  groups of parameters.  The Burst  T iming, or f rame al ignment  measurement ,  shows the 
measured symbol t iming of the mobi le’s Slave bursts.   Burst  Timing is only appl icable to Slave 
bursts.   “Not Appl icable” is disp layed in  this Ti le area for  al l  other burst types.  

Fig . 9-30  TETRA DM Tx Measurements Limits Conf igurat ion Ti le

Offsets Configuration Ti le
The TETRA DM Offsets Configurat ion T i le funct ions in  the same manner as the Offsets Conf igurat ion 
Ti le in TETRA MS and BS Systems.  Refer  to Chapter  4,  Common TETRA Conf igurat ion T i les for 
information on this Ti le.

F ig.  9-31  TETRA DM Offsets Conf igurat ion Ti le
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Appendix A

Abbreviations

AF Audio Frequency
AGC Automatic Gain Control
Ana Analyzer

ANT Antenna
avg Average
BCC Base (Stat ion)  Color Code

BER Bi t Error Rate
BS Base Stat ion
BSCH Broadcast  Synchronizat ion Channel

CH/Chan Channel
CONFIG Configurat ion
dB decibel

dBm decibel  relat ive to 1 mW
DL Downl ink
DM Direct  Mode

DTMF Dual Tone Mult i  Frequency
Dx Duplex
ESN External  Subscriber Number

FAC Final  Assembly Code
FACCH Fast  Associated Control  Channel
Freq Frequency

GEN Generator
GHz Giga Hertz
GPIB General  Purpose Interface Bus

GSSI Group Short  Subscr iber  Ident i ty
HEX Hexadecimal
Hz Hertz

ID Ident i ty
IF Intermediate Frequency
Inc Increments

ISDN Integrated Service Digi ta l  Network
ISSI Ind ividual Short  Subscr iber Ident i ty
kHz Ki lo Hertz

LA Locat ion Area
Max Maximum
MCC Mobi le  Country Code

MCCH Main Control  Channel
MER Message Error  Rate
MHz Mega Hertz

MIC Microphone
μs Micro Seconds
μV Micro Vol t
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Appendix A
Min Minimum
Mkr Marker
MNC Mobi le  Network Code

Mod Modulat ion
MS Mobile  Stat ion
Msg Message

PABX Private Automated Branch Exchange
PDU Protocol  Data Unit
PRBS Pseudo Random Binary Sequence

PSTN Publ ic Subscr iber Telephone Network
PTT Push to Talk
PUEM Probabi l i ty o f Undetected Erroneous Measurement

QTT Quasi Transmission Trunking
RBER Residual Bi t  Error  Rate
RF Radio Frequency

RMS Root Mean Square
RSSI Radio Signal  St rength Indicat ion
Rx Receive

S Seconds
SDS Short  Data Service
SDU Service Data Unit

SNR Signal to Noise Rat io
SPR Spare Digi t
SSI Short  Subscr iber  Ident i ty

T/R Transmit /Receive
TAC Type Approval Code
TCH Traff ic Channel

TDMA Time Division Mult ip le Access
TEI TETRA Equipment Ident i ty
TL Transport  Layer

TPNI Transmit t ing Party Number Indent i f icat ion
TT TETRA Test Mode
UTILS Uti l i t ies

V Volts
VBW Video Bandwidth
W Watt

w/c Worst Case
UL Uplink
Subject  to  Export  Control ,  see Cover Page for  detai ls .
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Our passion for performance is defined by three 
attributes represented by these three icons: 

solution-minded, performance-driven, customer-focused. 

As we are always seeking to improve our products, the information in  

this document gives only a general indication of the product capacity, 

performance and suitability, none of which shall form part of any  

contract.  We reserve the right to make design changes without notice. 
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